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HOACHIOBAJIBHA 3AITMCKA

Hapuanbna nucuuruiina “OpraHiuda XiMis™” IJ1s CTyI€HTIB (aKyJabTeTy 0100711
Ta JIICOBOTO rocroaapcTBa AeHHOi Gopmu HaBuaHHs creriansHocTi 091 “Bionoris”
BUKJIaAaeThcss Ha 1-my kypci (2-i1 cemectp). Ha BuUBYEHHS Ii€l JUCHUILIIHU
HAaBYAJIBHUM IUIAHOM TependadeHo 64 ayAuTopHI TOAWMHHU: 28 roj JEKUIHHUX Ta
36 roa 1abopaTopHUX 3AHSTh.

[Tin dYac mNPOXOMKEHHS J1a0OPAaTOPHOTO TMPAKTUKYMYy CTYACHTH IIOBHHHI
BUKOHAaTH 9 1abopaTopHUX POOIT 13 BUBYEHHS BIACTUBOCTEH OPraHiuHUX CIHOJYK
PI3HUX KJIaCIB.

SIk momyck 10 BUKOHAHHA JaOOpaTopHOi poOOTH Ha KOXKHOMY 3aHATTI
NIPOBOJAUTHCS OMTUTYBAHHS TECOPETUYHOTO MaTepiany, a TaKOX MEPEBIPSIOTHCS 3HAHHS
CTYJICHTAaMU METOJIMKHU CKCIICPUMEHTY.

TakuM 9MHOM, 32 KOXKHE 3aHATTS CTYACHTH OTPUMYIOTh TIEBHY KiJIbKICThH OajiiB
3a Takl BUAU HABYAIBHOI JISIJIBHOCTI:

— OIMTYBaHHS TEOPETHYHOT'O MaTepiany;

— TIATOTOBKY /10 BUKOHAHHS JJA0OpaTOPHOi pOoOOTH;

— BUKOHAHHS CEKCICPUMCHTY Ta TMPaBWIBHICTb OQOPMIICHHS 1 TOSCHCHHS
OTPUMAaHHX PE3YITbTATIB.

®opMOI0 CEMECTPOBOTO KOHTPOJIO € 3ajliK, SIKUH CTYJEHTH OTPUMYIOTH 3a
YMOBH BHUKOHAHHS JAOOPAaTOPHOTO TMPAKTHUKyMy Ta OBOJOJIHHS JOCTAaTHIMH
TEOPETUYHUMU 3HAHHSIMHU 1 IPAKTUYHUMHU HAaBUYKAMHU.

Y MeroauvyHOMY MOCIOHHMKY HaBeJeHI OCHOBHI BHUMOTH 1 NpaBuia poOOTH B
naboparopii opra”igyHoi XiMii; METOIUYHI PO3POOKH JAOOPATOPHUX 3aHATH, BIPABU
JUISL CaMOTIATOTOBKH, SIKI JO3BOJISIOTH CTYJAEHTAM 3aKpiMUTH HAOyTI TEOPEeTHYHI
3HAHHS Ta BUPOOUTH BMIHHS 3aCTOCOBYBATH iX JIJISl BUPIIICHHS MPAKTUYHUX 3aB/IaHb.



OCHOBHI BUMOI'HX I IIPABIJIA POBOTH
B JIABOPATOPII OPTAHIYHOI XIMIi

3araabHi npaBuia podoTH B XiMiuHii 1a0opaTopii

1.V ximiynHiii nabopaTopii MOTpiIOHO MpalroBaTh 3 BUKOPUCTAHHAM 3acC001B
IHIMBITYaJIbHOTO 3aXKCTy (Xajart, 3aXUCHI OKYJISIPH, TOIIO).

2. 3a00pOHSETbCA TPUHOCUTHU B 1a00OPaTOPiI0 BEPXHIN OJST, 3aJIMIIATH CYMKHU B
npoxoaax.

3. Y nabopatopii 3a00poHs€ThCS OIraTu, rOJIOCHO PO3MOBIISITH, ICTH, KYPUTH.

4. KoxeH CTyACHT IOBMHEH MpAalIOBaTH TUIBKH Ha 3aKpiUICHOMY 3a HUM
poboyOMYy MiCIIL.

5. Poboue wmiciie mnOTPIOHO yTpUMyBaTM B YHMCTOTI 1 TOPSAAKY, HeE
3arpoMaKyBaTH HOTO MPEAMETaMH, SIKi He CTOCYIOThCS 1aHO1 pOOOTH.

6. Kareropuuno 3a00poHsiETbCSI TMpaloBaTH B JlabopaTopii CaMOCTIMHO Yy
BIJICYTHOCTI JJabOpaHTa YM BUKJIa/1aya.

7. IllounHaty BUKOHAHHS JaboparopHOi POOOTH MOXKHA JHIIE 3 JO3BOJIY
BUKJIa/1a4a.

8. [Ipu BuKOHaHHI OyAb-sIKOT POOOTH MOTPIOHO JOTPUMYBATHUCH OOEPEKHOCTI,
nam’siTaloud, M0 HEaKypaTHICTh, HEYBaXXHICTh, HEAOCTATHE O3HAWMOMIICHHS 3
NpUjIaiaMi 1 BIACTUBOCTSIMU PEUOBHH MOXKE OyTH MPUUNHOIO HEIACHUX BUTIAIKIB.

9. XimiyH1 peakiii ciiJ TPOBOJAUTH y CTPOTiM BIAMOBIAHOCTI A0 METOJIMYHUX
pekomenaarii. KareropuduHo 3a00poHSIEThCS OyIb-sIKe BIIXWJIEHHS Bl yMOB
BUKOHAHHS JIOCIIIB, IO OMKCaH1 B METOAUYHINA PO3poOIIi.

10. [Tlin ywac poGoTtm cnmim 30epiraTk THUINY, TOPSAOK 1 JOTPUMYBATHCS
npaBui 0€3MeKH; 3a00POHSETHCS 3aliMaTHCSI CTOPOHHIMU CIIpaBaMHU.
11. [Ticnms 3akiHueHHs poOOTH HEOOXimMHO mpuOpatu pobode MicIe,

BUMKHYTH €JICKTPONPHUIAAN, IEPEKPUTH T'a3 1 BOY, 3/1aTH podoUe Miciie JJabopaHTOBI
(4eproBomMy CTYJICHTOBI).

IIpaBuia 6e3nexu nijg yac po6oTu B XimMiuHil JadopaTopii

3azanvni eumocu

1. XimigHi gociiau HEOOXiTHO MPOBOJAUTH B THX YMOBAX 1 MOPSAKY, 3 TAKUMH
KUTBKOCTSAMH ¥ KOHIIEHTpAI[ISIMA PEYOBHH 1 MpWIaJaMu, SKi 3a3HAYEH] B 1HCTPYKITIT
710 TIPOBEICHHS €KCIIPUMEHTY.

2. XiMi4HI peaKTUBH IS JOCIHIIIB BHIA€E JTAOOPAHT Y KUIBKOCTSX, HEOOXITHUX
JUTSL TAHOTO €KCTIEPUMEHTY.

3. Joctym ctyaeHTiB 10 Miclig 30epiraHHs XIMIYHHX PEaKTHBIB MOBHHEH OYyTH
BUKJTFOUCHU .

4. Tlix yac BUKOHAHHS JTOCITITy 3aJUIIATH poO0OYE MICIIe HE T03BOISETHCA.

5. IlpantoBaT 3 BHCOKOTOKCHYHMMHU PEUOBHHAMM (XJIOPAHTIAPUIAU KHUCIOT,
OpoM, XJIOp, OKCUJ KapOOHY, TaJIoreHOnoXiJIH1 pocdopy, CHHUIILHA KUCJIOTa Ta 1H.),
a TaKOXX MIPOBOJAUTHU JOCHIAH, SIKI CYIIPOBOIKYIOTHCS BUIAUICHHSIM IIKIIIUBUX Ta3iB 1
napu, Tpeba Jivile y BUTSKHIN 1madi 31 COpaBHOIO JIF0YOK0 BEHTHIISIIIEIO.

6. Kareropuuno 3a00pOHSETHCS KOPUCTYBATHCS PEYOBHHAMH 3 TOCYAY, IO HE
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Ma€ ETUKETOK.

/. Bu3Hayatouu peyoBHHY 3a 3alaxoM, HEOOXIJIHO JIETKHMM PyXOM JIOJOHI Haj
ropjoM TOCYJMHM CHOpPSIMYyBaTd Mapy abo ras 10 HOcCa 1 BAUXaTH OOEPEKHO, HE
HAXUJISTIOYUCH J10 TIOCYTUHHU.

8. He no3BonsieThcst OpaTH peakTUBU HE3aXUIIEHUMH pykKamu. JlJig 1[bOro CIijz
BUKOPUCTOBYBATH JIOKKH, IITIATEN1 00 COBOYKHU.

9. HacunaTtu abo HallMBaTH peakTUBH HEOOX1AHO HA CTOMNI: CYXl1 — HaJ apKylleM
narnepy, piaki — HaJ CKJISHOIO MOCYIWHOI. Po3cumanuii abo po3nuThil peakTUB HE
J03BOJISIETHCS 3CUMNATH 200 3TMBATH HA3a/ Y OCHOBHY Tapy.

10. 3akpimnoBaTd XIMIYHUKA mocyd (kKoiOu, CTakaHd TOLIO) Yy TpUMadax
mTaTUBa Ciig 00EepexkHO, o0epTaroud HOTro HABKOJO OCI, MOKH HE BIIUYETHCA
HEBEJIMKE YTPYIHEHHS B 00epTaHHI.

11. HarpiBatiu XiMIYyHI pPEAKTUBU JUIsl JIOCHIAIB HEOOXITHO TUIBKH Y
TOHKOCTIHHOMY CKJIsSIHOMY a0o0 (apdopoBomy nocyai. Ilin yac HarpiBaHHS piIMH HE
MOXKHA 3arjisjatd 3ropu B TOCYAWHY JUIA 3amoOiraHHs TpaBM BHACIIJOK
pO30pU3KYBaHHS HArpiToi pe4oBHHM. Bci pociiam, moB’si3aHi 3 3aCTOCYBAaHHAM a0o
BUKOPHUCTAaHHSIM OTPYHHHUX PEUOBHH, a TAKOXX OTPYWHHUX MapiB 1 ra3iB, JO3BOJISETHCS
NPOBOAUTH TUIBKW Yy BUTSKHIM 1m1adi, ABEpusiTa MOBUHHI OyTHM omyileHi Ha 3. Y
BUTAJKY 3yUHKKA BEHTHJISATOpA JOCHIIA y BUTSKHINA 11adi MOBUHHI OYyTH HETraiHO
npunuHeHi. [lpu HarpiBaHHI 1 KUIUSTIHHI PO34YMHIB Yy MpoOipii HEoOX1AHO
KOPUCTYBAaTHUCS TpUMadaMH 1 CIIIKyBaTH 3a TUM, 1100 OTBip mpoOipku He OyB
3BEpHEHUH y OIK 1HIIMX CTYICHTIB.

12. He moxHa HarpiBaTh 3aKOpPKOBAaHMMH HiSKI TOCYJMHH YU amapaTtH, KpiMm
CHEIaIbHO ISl [ILOTO MPU3HAYECHHUX.

13. HarpiBaHHs JeTKHX Ta ToprouuXx piauH (edip, nmeTponeinuii edip, OCH3UH,
alneToH, OCH3eH, CIUPT Ta 1H.) CJiJ NMPOBOJAUTH TIILKK Ha BOJSHINA OaHi, a HE Ha
BiTKpuTOMYy moiaym’i. KateropuuHno 3a00pOHSA€THCS CTABUTH CKISTHKU 3 TOPIOYUMU Ta
JIETKO3aMMHUCTHMH PiIMHAMU TTOOJIU3Y BIIKPUTOTO TOJYM 5.

14. KarteropuyHo  3a00pOHSE€THCA  BUJIMBATA B PAKOBHHY  3aJUIIKU
KOHIICHTPOBAHUX KHCJIOT, JYTiB, BOrHEHEOE3NeUHi PIIMHU Ta PEYOBHUHHU 3 PI3KUM
HEMIPUEMHHUM 3alaxoM, KHJIaTh B PaKOBUHY TMaIlip, BaTy, CIpHUKH, OCaay Ta IHIII
TBepAl peuoBUHU. 71 1IbOTO MOTPIOHO BUKOPUCTOBYBATH CIEIIAIIBHO MPHU3HAYECHI
CKJISTHKH.

15. 3a6oponeHo mpoOyBaTH PEYOBHHH HA CMAK.

16. 3a60poHEHO TPOBOJMTH AOCHIIM B OpymHomy mocynai. He mo3Bomserbes
3aMIIaTH  PEUOBMHU y TOCyAi 0e3 eTHKeToKk abo mignmuciB. 3ab0pOHEHO
BUKOPHCTOBYBATH PEAKTUBH 3 OAHOK, AKI HE MalOTh €TUKETOK. [Ipy HEBIEBHEHOCTI B
MIAMUCI HA €TUKETINI CITi/T 3BEPHYTHCS 110 JTabopaHTa abo BUKJIaAada.

17. Tlpu 3amanroBaHHI MaJbHUKA CIIOYATKy MOTPIOHO OOMEXHTH O MIHIMyMY
JOCTYT TOBITPSI, MOTIM 3allajUuTH CIPHUK, BIIKPUTH Ta30BUI KPaH 1 MTHECTH CIPHUK
300Ky 40 OTBOpPY MHalbHUKA; MOCTYMOBO 30UIBLIYIOUM HAJIXOMKEHHS TOBITPS,
OJIep’KaTh OKHCHE TMOJYyM’sl (sIke Ma€ OJIAKUTHUM KOJNIP); BIAPETYIIOBATH BHUCOTY
MOJIyM’sl 10 HEOOXIJHO1 HUIAXOM OOMEXeHHs1 abo 30UIbllieHHS mojadi rasy. llpu
bOMY NOTPIOHO BpaxOBYBATH, 110 3HAYHHMI HAJJIMILIOK MOBITPSI MpPH 3aMaltOBaHHI
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najgbHUKa 1 MiJl Yyac KOPUCTYBAaHHS HUM MOXKE NMPUBECTU O BIAPUBY MOJYM S Bix
MaJTbHUKA.

IIpaBuia 6e3neyHoi podoTH 3 KMCJIOTAMM i JIyraMu

1. KoHIleHTpOBaH1 KUCIOTH, a TAKOXK amiak HEOOX1THO 00epeKHO HAJIMBATH i
BUTSDKKOIO, 1100 3aro0IrTH TpaBMam.

2. Ilepenocutu ab0 HaBITh MIAIAMATH CKISHKU 3 arpeCUBHUMHU PEAKTUBAMH 32
MIUHKY TTOCYANHH HE JO3BOJSETHCS.

3. lms onmep>kaHHsST PO3YMHIB 13 KOHIIEHTPOBAHUX KHUCIOT HEOOXITHO JIUTH
Kucaiomy y 600y, a HE HaBNakd, TOCTIHHO mepemilmyloud. Po3unHeHHsS
KOHIIEHTPOBAHOI KHUCJIOTH y BOJ1 (0COOMMBO CyJib(}aTHOI) CYNPOBOIKYETHCS
CWJIbHMM HarpiBaHHsIM 1 po30pU3KyBaHHSIM PIAMHM, 110 MOXKE MPU3BECTHU JI0 OIIKIB.

4. lns po30aBiICHHS KOHIICHTPOBAHMX KHCIOT, 1X 3MIIIyBaHHS, a TaKOX JJIs
3MIITYBaHHS PEYOBUH, SIKE CYIPOBO/KYIOThCS BHUAUICHHSIM TEIUIOTH, MOTPIOHO
KOPUCTYBATUCS XIMIYHUM TOHKOCTIHHUM CKJISSHUM a60 (papdhopoBuM MOCYI0M.

5. lllo6 yHUKHYTH OMIKIB MOPOKHUHU POTA, & TAKOK OTPYEHHS, 3a00POHAETHCSA
HAOMpAaTH PO3UMHM KUCIIOT, JIYT1B Ta IHIIMX arpeCUBHUX PIIUH y MINETKY poToM. s
3aCMOKTYBAaHHsSI IIMX PEYOBHH TMOTPIOHO KOPUCTYBATUCS IIIMETKAMU 3 PI3HUMHU
NacTKaMU Ta TYMOBOIO I'PYIIEIO.

6. Pozuunsitu nyru cning y ¢haphopoBoMy MOCY/li, MOBUIBHO J0/Ial0UU 10 BOJU
HEBEJIMKI MOpIii JIyTy npu Oe3nepepBHOMY mepeminryBaHHi. [lImarouku nyry MoxHa
OpaTH TUIBKY MIHIIETOM a00 MIUMIISIMHU.

7.1lim 9ac mpoBeaeHHS BCIX omeparid 3 KHCIOTaMH 1 JyramMu Tpeba
000B’SI3KOBO 3aCTOCOBYBATH 3aco0OM IHAMBIAYaJbHOTO 3aXMUCTy: XajaT Ta T'yMOBHUH
dbapTyX, TYMOBI pyKaBHIIi, 3aXUCHI OKYJIIPH TOIIIO.

8. BinmpariboBaHi KUCIOTH 1 JYTrd Ciiag 30MpaTH B CIHEMiaIbHO MPU3HAYCHUUN
IOCYJT OKPEMO 1 3JIMBATH B KaHAJ13aI[it0 TUIBKH ITiCIISI HEUTpari3alii.

9. Pozmuti kucimotu abo Jyrd HEOOXIAHO HEralHO 3acUIlaTH  ITICKOM,
HEHUTpai3yBaTH 1 MiC/Is I[LOTO MPUOpaTH.

IIpaBuia 6e3me4Hol po6OTH 3 MeTAJTIYHUM HATPiEM

1. JIyxHu#t MeTan HaTpiil eHepriiiHO B3a€MOJIE 3 BOJOIO, MPU IIbOMY BHILICHHS
BOJHIO MOXE CYIPOBOKYBaTHCS BHOyxoM. Tomy mim 4yac poOOTH 3 METaTIYHUM
HaTpieEM MOTPIOHO OyTH OCOOTUBO OOEPEIKHIM.

2. He MoxHna pomyckaTu, mo0 HaTpii MaB KOHTakKT 3 BOJIOIO, BOJOTHMH
npeaIMeTaMH, OpPTaHIYHHMH CITOJIYKaMH, sIKi MICTATh Xyiop, TBepauMm kapooH (1V)
OKCUJIOM (CYyXHUM JIbOJIOM).

3. ¥Yci poboTn 3 MeTamiyHUM HaTpieM Tpebda BUKOHYBATH Ha IMIIJ0HAX Y
BUTSDKHIN 11ad)i, BUKOPUCTOBYIOUM 3aXHUCHI OKYJISApU 1 TYMOBI PYKaBHIli, SIKOMOTa
Jaii BiJ JpKepell BOJH 1 TeIlIa.

4. He NO3BOJIIETBCS TIPAIIOBATH 3 HATPIEM 3a BOJIOTOCTI B NMPUMIIICHHI, sKa
nepesuiiye 60 %.

5. 30epiratu MeTadlYHUN HATpid HEOOXINHO B CKISHIM Tapi, fKa WIUILHO
3aKpuUTa KOPKOM, ITi]1 IIapOM 3HEBOJAHEHOTO racy, napadiny abo TpancpopMaTOpHOIo
MacTtuia. banku 30epiraroTbCsi B METAJICBOMY SIITUKY 3 MTICKOM.
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6. BuiiMmatu MeTaniyHUN HATpid 3 Tapu, 3aBaHTaXyBaTW MOro B amapatu Tpeda
JUIIE CyXMM IMIHLIETOM a0o TurenbHUMHM munuamu. [ac, mnapadin Ta
TpaHC(OPMATOPHE MACTHJIO 3 I[IOBEPXHI METally BUTHUPAIOTh (PUIBTPYBaJIbHUM
MarepoM.

7. Pi3aTn MeTaniuHui HATpid MOTPIOHO Ha (PUIBTPYBAIBHOMY Hamepi CyXuM 1
roctpuM HoxkeM. IlepBuHHE pi3aHHA HaTpitlo TpeOa BHUKOHYBATH Il LIAPOM
TpaHCPOPMATOPHOTO MacCTUIa a00 racy AJisl 3HATTA BEPXHbOTO MEPOKCHUIHOTO IIapy,
OCKUIBKMA BHACHIIOK KOHTAaKTy MEPOKCUIHUX CIOJYK 13 YUCTHMM METajJoM Ha
BIJIKpDUTOMY TOBITPI MOXKE CTATUCA BUOYX.

8. Binxoau (00pi3ku) METaIIYHOrO HATPil0 HEOOX1IHO 30MpaTH B OKpeMi OaHKH
31 3HEBOJHEHMM TacoM JUJId HACTyHOrO 3HUIIEHHS B TOW caMuUi JEHb.
HarpomamkyBatu 3aJIMIIKY HATPIIO HE JIO3BOJISETHCS.

9. Bukuaatu 3amumikyd METaJidyHOTO HATpIl0 B KaHaJi3allliiHy pakoBHHY abo
Tapy JJisl 30MpaHHs CMITTS HE TO3BOJISIETHCSI.

10. Ilpunagu 1 mocyn, B SIKMX MOXJIMBA HAsBHICTh YaCTMHOK METaJIYHOTO
HaTpito, Tpeba CroYaTKy MPOMUTH €TUJIOBUM CIIMPTOM 1 TUIBKH ITICJSI 1IBOTO, KOJIU
YBECh METaJl PO3YMHUTHCS B HHOMY, MOXHA TPOMUBATH BOJIOIO.

11. Jins raciHHA METaJiYHOTO HATpilo, SIKUM 3aropiBcsi, Tpeba KOPHUCTYBATHUCS
MOPOIIKOBUM BOTHETAaCHUKOM, CyXHUM ITICKOM, CYXOI0 MarHesi€ro abo kopiaporo. He
JTO3BOJISIETBCSI  3aCTOCOBYBATH  JUIsI TaCiHHA JIYKHUX MeETalliB  BOAY, MiHHI
BOTHeTacHUKH Ta KapOoH (IV) okcua (ByrieKkuciory).

IIpaBuia 6e3me4yHol poOOTH 3 OPraHIiYHUMHU PO3YHHHUKAMH
Ha 3amsrrax y XiMmiuHid JaGopatopii BHUKOPUCTOBYIOTHCS — OpraHidHi
PO3YMHHUKH, SIKI MalTh 3HAYHY TOKCHYHICTH 1 YTBOPIOIOTH 3 TOBITPSM
BUOyXOHeOe3MeyHi CyMilni: areToH, OEH3WH, OEH3eH, CTWJIOBWW, OYTUJIOBUM 1
METHUJIOBUM CIUPTH TOIIIO.
3a ctyneHeM HeOe3MeUYHOCTI PO3UMHHUKH, SIKI 3aCTOCOBYIOTHCS B JIaOOpaTOpisSX
XiMii, HaJIekKaTh JI0 TPHOX TPYIL:
— PO3YMHHUKH, SIKi 3yMOBIIIOIOTH 3/I€OUTBIIOTO TOCTPl OTPYEHHS 3 TIEPEBAKAIOUNM
SBUIIEM HAPKO3y, — OCH3UH, €THJIOBUH 1 OYTUIIOBHUI CIIUPTH, alleTOH,
— PO3YMHHUKH OUTBII TOKCUYHI, SIKI CHPUYUHSAIOTH TOCTP1 OTPYEHHSI, — METHIIOBUI
CHuUpT (METaHOJ) TOLIO;
— PpO3YMHHUKH, SIKI MalOTh BHCOKY TOKCHYHICTh, KpIM TOCTPUX OTPYEHB
COPUYUHSAIOTh CTIMKI 3MIHM (YHKIi KPOBOHOCHHUX OpraHiB 1 HEpPBOBOIi
CHCTEMH, — OEH3€EH TOIIIO.
3a CcTynmeHeM TIOKEKHOi Oe3lmekd OUTbIIICTh 13 HHUX HAJCKHUTh  JI0
JIETKO3aMMHUCTHX Ta BUOYXOHEOE3MeuyHUuX (eTepH, eCTepH, CIUPTH, alleTOH, OCH3CH,
XJI0POHOpPM, YOTUPHUXIOPUCTUH BYTIIEIb, TETPATIIPOQypaH TOIIO).

1. ITig gac poOOTH 3 OpraHIYHUMHU POZYUHHUKAMH TMOTPIOHO OyTH OCOOIMBO
00epekHUM, poOOTY BUKOHYBATH Y BUTSKHIN madi.

2. [lpunan, y skoMy J1€MOHCTPYIOTh JOCHI, TIOB’sI3aHUN 3 HEOE3MEeKO0 BHOYXY,
3 OOKy Mpaioryoro MOBUHEH OYTH 3aXUIIECHUN €KPAaHOM 13 OpPraHIYHOTO CKJa.
ExcneprimenTaTop 3axumiae oui OKyJsipaMu ab0 MacKoro 3 KO3UPKOM 13 Oprekia.

8



3. [lepen moyaTkoM poOOTH 3 JIETKO3aWMUCTUMH PO3UMHHUKAMH BC1 MATBHUKH,
Kl € y BUTSKHIMN madi, 1€ BUKOHYEThCS AOCHIA, TpeOa 3aracuTH, a EJIEKTPUYHI
HArpiBHUKHA — BUMKHYTH.

4. Poboty, moB’sA3aHy 3 HEOE3MEKOI 3aropsiHHA, cnajigaxy ado BHOyxXy, TpeOa
BUKOHYBATH CTOSIYH.

5. HarpiBanHss 1 TEperoHKy JIETKO3aHMUCTUX 1 TOPIOYUX OpraHidHHUX
PO3UMHHHKIB JIO3BOJISIETHCS BUKOHYBAaTH JIMILE Ha BOJASHIM abo mapoBid OaHi,
BUKOPUCTOBYIOUM eJieKTpoHarpiBadi. Lli pedyoBUHU 3a00pOHSETHCS HArpiBaTH Y
BIIKpUTHX KoJ0ax Ha Ta30BOMY MalbHUKY Ta BIIKPUTHX EJICKTPOIUIUTKAX;
IIEpEraHsiTH X J0CyXa.

6. He no3BonsieThcsi BUAMBATH B KaHaJi3allll0 OpPraHIYHI PO3UMHHMKHU.
BinnmpanpoBaHi piiuHUM MOTPIOHO 30MpaTH y MOpPHU3HAYEHY Tapy, L0 T'€PMETUYHO
3aKpUBAETHCS, 1 3HUIIYBATH B MICISX, MOTOMKEHUX i3 OpraHaMH CaHITApHOTO Ta
MOXKEKHOTO HarJIsILy.

7. SIxo B 1a00patopii po3JIUTO HEBEJIHMKY KUTBKICTh OPraHIvHOTO PO3YMHHUKA
(mo 0,05 m), Tpeba 3aracUTH BIIKPUTE MOJYM sl Y BCbOMY MPUMILIEHHI 1 TPOBITPUTH
HOTO0.

IIpaBuna enexkrpode3nexku

[ToBom>KEHHS 3 eNeKTponpuiiaJaMyd B XIMIUHINA Jlabopatopii moTpedye BETUKOi
00epeXHOCTI i 6€3yMOBHOTO BUKOHAHHS MPABUJI €JIEKTPOOE3MEKH.

VY ximiuHilt nabopatopii Tpeba BUKOPUCTOBYBATH €JIEKTPOHArpiBaui 3aKpUTOTO
TUIY Ta IHIIE €JeKTpUYHE OOJaJHAaHHS TUIBKM 3aBOJCHKOTO BUTOTOBIEHHS. [Ipm
eKCIUTyaTallii CJIiJl KOpUCTYBATHUCS MACTIOPTOM Ta IHCTPYKIIIEIO 3aBOTY-BUPOOHHKA.

IIpaBu/ia KOPUCTYBAHHA BUTSKHOIKO mIagd o0

1. Butsxny mady BMUKaIOTh He TI3HIIIE, HIX 32 15 XB 10 MOYaTKy poOOTH.

2. CTynku BUTSDKHOI mmadu T dYac poOOTH MawTh OyTH MaKCUMaJbHO
3aKpUTUMH 3 HEBEJIMKUM 3a30pOM ISl TATH. BiTkpuBaTh iX J03BOJISETHCS TUTHKU Ha
yac BHUKOPHCTAHHS BCTAHOBJIICHMX Y Imadi mpuianiB abo B pasi iHIIOI moTpeOu Ha
BHCOTY, 3pyUYHY JUIsl pOOOTH, ajie He OUIbIe, SK MOJOBHHA BUCOTH OTBOPY.

3. [liguaTi cTynku mig vac poOOTH y BUTHKHIA madi 3akpiliiooTh 3a
JIOTIOMOT OO MPU3HAYEHUX /IS IbOTO MIPUCTPOIB.

4. Slxmo BuUTsHkHA mada Mae KUTbKa CTYJOK, TO Tl, SKHMUA HE KOPUCTYIOTHCA,
MOBUHHI OyTH 3aKpUTUMH. Y BHUIAJIKY HEAOTPUMAHHS IHOTO MpaBUIa 3HUKYETHCS
e()EeKTUBHICTh BEHTHIIAILI.

5. IIlo6 3amolirT MPOHUKHEHHIO MIKIJIMBUX Ta3iB 1 mapu 3 BUTSHKHOL madu 10
MpUMIIIeHHS JabopaTopii, BEHTWIIIII0 Tpebda BiAperymtoBaTH Tak, mo0 y madi
YTBOPIOBAJIOCS HEBEIIUKE PO3PIIHKCHHS.

IIpaBuia po6oTH 3i CKISTHUM JIA00OPATOPHUM MOCYA0M
1. ITix yac poOGOTH Ha yCTaHOBIIl, BUTOTOBJIEHIN 31 ckia abo 3 eleMeHTaMH 31
CKJIa, B YMOBaX, KOJIM € XOY HEBEJIMKAa MMOBIPHICTh aBapii, HEOOX1THO OOrOPOIUTH
BCIO YCTAHOBKY 3aXHCHUM €KpPaHOM 13 Oprckjia, a HailHeOe3NeuHill AUISTHKHA
YCTAHOBKHU — METAJIEBOIO CITKOIO 200 METAJIEBUM KOXKYXOM.
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2. Ilin yac MOHTaXy CKJISTHUX TPWIAAIB 3aCTOCOBYBATH HAJIMIpHI 3yCHIUIS HE
no3BoigeThbes. [Ipyu 3’€JHAHHI OKpEMHUX YacTHH 31 CKJIa HEOOXIHO 3aXMILATH PYKU
TKaHUHOIO.

3. lllo6 monermmTH CKIaJaHHs MpUIaAiB, KIHII CKISHUX TPyOOUYOK 3MOYYIOTh
BOJIOI0, Ba3eJIiHOM a00 TJIILEPUHOM.

4. Yci BUOUM MEXaHIuyHO1 1 TepMi4HOi OOpOOKHM CKJIa MOTPIOHO BUKOHYBATH 3
BUKOPUCTAHHSIM 3aXUCHUX OKYJISPIB.

5. [Ilo6 oOpizatu ckissHy TpyOKy abo majuyky, HEOOX1AHO 3poOUTH Ha HIH
HaJpi3 HaNUIKOM ab0 IHIIMM IHCTPYMEHTOM, SKUH pIXKe CKIIO, MICIAS 4YOro B3STU
TpyOKy oOoMa pykKamH 1 JIETKMM HATHCKOM Yy HalpsiMi, MPOTUJICKHOMY HaIpi3y,
3namatu  1i. Ilicas pos3ngoMmy ToCTpi KIHII CHiJ OIUIABUTH abo oOpoOutu
HUTIQIIKIPKOTO.

kim0 XIMIYHI PEakTUBU 3HAXOIATHCS B aMIlyyiaxX, TO IS iX BiJKpUBaHHS
HEOOX1THO O00epeXHO 3pOOUTH HANpI3, SK Yy BHUMAAKY 31 CKISHOIO MaJUyKOlo,
BiJJIaMaTH MIMAKY aMITYJIH, TPUMAIOYH aMITyJ Ty HaJl JOTKOM a0o0 iHIIOIO MOCYTUHOO.
[loTim o0GepexkHo mnepecunatd aboO TMEPENUTA BMICT aMIylId Yy 3a3Jajerijib
3arOTOBJICHY CKJISTHKY (Hampukiaa, OpoM ud 1o HEoOXiTHO TpUMaTH B TMOCYJIHHI,
BUT'OTOBJICHIN 13 TEMHOTO CKJIa).

6. Kinmi cxisgHux TpyOOK 1 MamudoK, SIKI 3aCTOCOBYIOTH [JISl PO3MILITYBaHHS
PO3YMHIB Ta 3 IHILIOI METOI0, MAIOTh OYTH OILIaBIICHI.

7. lns 3mimryBaHHS a0o0 poO30aBISIHHS pEYOBHMH, II0 CYHPOBOKYETHCS
BUJIUICHHSIM TEIJIOTH, a TaKoX JUIS HarpiBaHHS XIMIYHMX PEUOBHH CIiJ
BUKOpUCTOBYBaTH (hapdopoBuii a0 TOHKOCTIHHUHN CKIISTHUHN TTOCY/I.

8. IIpo6ipku, KpyryiogoHHI Koibw, (apdopoBi yamiku MOXKHA HarpiBaTd Ha
BIIKPUTOMY BOTHI, IJIOCKOJOHHI KOJOW 1 CKISHKH CIiJ HarpiBaTi TUIbKU Ha
METAJIEBOMY PO3CiKaul MOIyM’sl.

9. [locynuuy 3 rapsidor0 PiAMHOIO HE MOKHA 3aKpUBATH MPUTEPTHM KOPKOM
JI0TH, TIOKK BOHA HE OXOJIOHE.

10. [ITo6 BIAKPUTH KOPOK, SIKMK 3aKJIWHUB, HEOOXITHO CIIOYaTKy O0OEpeKHO
MOCTYKAaTH 10 00BOAY MPOOKH 3HU3Y JOTOPH JCPEB’ THUM MOJIOTOYKOM a00 OPYCKOM.
Sxio e He Jomomarae, MmoTpioHO 00epekHO MIAIPITH IMHHKY MOCYAWHHU TakK, M00
HE Harpijacsa BCs mocyauHa. HarpiBaTu MOXHaA PYITHUKOM, 3MOYEHUM Tapsivoio
BOJIOI0, OOTOPHYBIIM HHUM IIMHKY TOCYIWHU ab0 Haa TMOJIYyM sIM CIUPTOBOTO
najgpbHUKa, 00epTaloyM MOCYAMHY HABKOJIO OCi, HE TOopKarouu ii q0 momym’s. He
MO>KHA HarpiBaTH MOCYIWHY HaJl BIAKPUTUM MOJIYM M, SIKIIIO B MOCYAUHI MICTATHCS
JIETKO3aWMUCTI, BUOYyX0oHEeOe3meuH1 ab0 OTpyitHI peYOBUHHU.

11. Benuki XiMiYHI CKISTHKH CJIiJ] MIHIMATA 000Ma pyKaMH Tak, 100 BITIrHYTI
kpai (OOpTHKM) CIUpANUCA HAa BKA31IBHUH Ta BEIUKUN TABIIL.

12. YcranoBKy a00 OKpeMi YacTHUHU ii, sIKi IepeOyBarOTh Il BaKyyMOM, CIIiJT
3aXUMIATH JIPOTSHUM EKPaHOM (CITKOI0); MiJ Yac poOOTH 3 HUMHU KOPHCTYBATHCS
3aXUCHUMU OKYJISIPAMHU.

13. CxyiiH1 TIOCYIWHU, TPU3HAYCHI IS pOOOTH Mia BaKyyMoM, 3a3ajeriib
BUNPOOOBYIOTh HA MaKCHUMajbHE po3pikeHHs. llepen BUNpPOOYBaHHSAM MOCYAUHY
MOTPIOHO OOTOPHYTH PYUIHMKOM a00 HATATHYTM Ha Hei MeTalieBy CITKy. Taki X
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3axoau O€3MeKH 3aCTOCOBYIOTH MiJ] Yac MPOBEACHHs (DUIBTPYBAHHS IMIJ PO3PIIKEH-
HAM. 3acTOCOBYBaTH IUIOCKOJOHHHMHI mocys (MeperoHHy Koily, mpuiiMad) y
BaKyyMHHUX YCTaHOBKax 1 MpUiIaax HE J03BOJIAETHCA.

14. TOHKOCTIHHY NOCYJMHY MiJl Yac 3aKpUBAHHS T'YMOBUM KOPKOM (HAaIpHUKJIa[
IpPU BHUTOTOBJIEHHI NPOMHUBAJIKM) TPUMAIOTh 3a BEPXHIO YAaCTUHY IIMHKH, KOPOK
3JIeTKa MOBEPTAIOTh, PYKU MPHU I[bOMY 3aXUIIAIOTh PYIIHUKOM.

15. Po0oty 3 oTpyilHUMH, BOTHE- 1 BUOYXOHEOE3MEYHUMHU PEUOBUHAMH, & TAKOXK
poOOTH, SIKI IPOBOAATHCS MiJl THCKOM a00 BaKyyMOM, CJIiJ BAKOHYBAaTH B NMpUIaiax 1
MOCY/I1 3 BUCOKOSKICHOTO, TEPMOCTIHKOIO CKIJIA.

16. HarpiBarouu piguHy B mpoOipiii abo Kosi01, HEOOXITHO 3aKPIITIIOBATH iX TaK,
mo6 oTBip npoOipku abo muiika KonOu Oynu crpsMOBaHI B HampsiMi Bij cebe 1
CyCilliB 0 po0OOTi; IpU LOMY MOCYJ HAMOBHIOIOTH PIAMHOIO HE OLUIbIIe, HIXK Ha
TpetuHny 00’emy. [IpoTdrom ychoro nmpoliecy HarpiBaHHS HE JI03BOJSETHCSA
HaXWJIATUCA HaJl OCYIUHOIO 1 3aryisiIaTH B HET.

17. Ilpu HarpiBaHHI XIMIYHUX PEUYOBHH Yy NpoOipiri ado K001 HE J03BOJIIETHCS
TpUMAaTH iX pyKamu, Tpeba 3akpilUTIOBaTH B TpuMaui st npoOipok abo B Jarmill
HmITaTUBa (3aTHCKA4 MOBUHEH OyTH OUIs OTBOPY MPOOIPKH).

18. Ilix yac MUTTA CKISTHOTO MOCYAyY Tpeba mam’siTaT, IO CKIO KPUXKE, JIETKO
JAMAETHCS 1 TPICKAETHCS BiJ yAapiB, pi3KOi 3MiHM TeMriepaTypu. s MuTTs nocyny
nriTkamu (“HopxkaMu’) J03BOJSETHCS CIPSIMOBYBATU JHO MOCYAUHU TUIBKH Bij cebe
a0o JTIOHU3Y.

Hananns nepuoi (10ikapcbKoi) MeIU4YHOI JONTOMOTHA MOTEPHIAM

[Tin gac mpoBeaeHHs JTa0OpaTOPHUX 3aHATh Yy XIMIUHIA JabopaTtopii MOXKITUBI
HEIacHI BUMAaAKW (OTPY€EHHS, XIMIUHI ¥ TEpMIiuH1 OIIKH, TPAaBMYBaHHS OCKOJIKAMH
ckia tomo). Cimig mnmam’sTath, IO YUM IIBUANIE Oyae HaAaHO JIOMIOMOTY
MOTEPITUIOMY, THM MeEHIIe OyJae HeratTuBHMX HacihinkiB. KokeH mpalrorounii
NOBHHEH 3HATH, JIe B JJaOopaTopii 3HAXOJIMTHCS anTeyka 3 MEAUKAMEHTAMH, YMITH
HaJaTH TEepury JOMOMOTY MpPH Pi3HUX TpaBMax. Y BHIAJKy HEOOXITHOCTI MOTPiOHO
HETalHO BUKJIMKATH IIBUAKY JIOMIOMOTY.

Ilepwa oonomocza y 6unaoxky ompy€eHno

1. Otpyenns kap6os (1) okcumom

Os3naxku ompyenHs: 3allaMOPOYCHHS, TOJIOBHHH Ou1h, CJIaOKICTh, OJIFOBaHHS,
IIIyM y ByXax, CyJJIOMH 1 BTpaTa CBilIOMOCTI.

Ilepwa oonomoea: HeTaHO BUBECTH MOTEPIIUIOTO HA CBIXKE MOBITPS, 3BUILHUTH
Bil OnATYy, SKUW 3aBaKa€ IWXaHHIO, JaBaTH BIUXATH KHUCEHb (YuCTUH abo 3
no6askoro ByriekucioTa (CO2) 3 MacoBoro yacTkoro 5 %). [Torepminioro motpioHO
TPUMATH B TEIUTI, 3irpiBaTH TpiikamMu ab0 TEIUTMMH KOMIIpecaMmu 10 pyk i Hir. [lpu
noTpedi — poOUTH MITyYHE JUXAHHS 10 TPUOYTTS JTiKaps.

2. OTpy€HHS CIpKOBOJIHEM

O3naku ompyenHsA: 3alaMOpPOYEHHS, TOJOBHUM Oilb, HYyJIOTa, 3arajibHa
CIaOKICTh. Y NEAKUX BUMAJKAX MOXE HACTAaTH PanToBa CMEPTh BHACIIIOK YpaKECHHS
IUXaAJIbHUX IUISIXI1B.

llepwa donomoea: tpeba 3a0€3MEYUTH MOTEPHLIIOMY JOCTYIl CBIKOTO MOBITPS,
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JaTH BAUXATU KUCEHb 13 JOOABKOIO BYTJIEKHUCIOTH 3 MaCOBOIO 4acTKOIO 5S—7 %.

3. OTpy€HHS OKCUIaMU HITPOTEHY

O3naxku ompy€entsa: OKCUIHN HITPOTEHY Hacammepea AII0Th Ha CIIM30BY 00OJIOHKY
1 IUXaJIbH1 NUISIXH, TTOTIM 3YMOBIIIOIOTH TTOAPA3HEHHS 0UeH, CYXICTh Y rOpJli, KaIlleb,
1HOM1 HYAOTY 1 OmoBaHHA. OTpye€HHsSI OKCHUAAMHU HITPOTE€HY OCOOJIMBO HeOe3NeuHe
IUIsL OC10, SIK1 CTPaXKJIal0Th 3aXBOPIOBAHHSAMHU CEPLSL.

Ilepwa oonomoea: TMOTEPHUIOMY AT IWXATH YUCTAM KUCHEM. Y 3B’SI3KY 3
MOXJIMBUM HAaOpSKAHHSIM JIET€Hb 1 MOPYIIEHHSIM KpOBOOOIrY CIiJl YHUKATU
HaBaHTaXXCHb, TOTPIOCH MOBHUH CTIOKIH. He 1oImyckaTi 0XO0I0HKeHHS TiJa.

4. OTpy€HHS XJIOPOM

O3Haxku ompyenHs: TOJPa3HIOBAHHS BEPXHIX AMXATbHUX MUIAXIB, 32 TPUBAJIOT
Al Kameiab TIOCHIIOETBCS 1 MOXKE 3aBEPIIMTHUCS CIa3MOM OKPEMHUX JIISTHOK
TUXaJbHUX ILIAXIB, MOXE 3YMUHUTHUCS TUXaHHsA. HaBiTh 32 KOPOTKOYACHOI Jii XJIOPY
Tpeba ocTepiraTucs TOCTPOro HaOPSIKaHHS JIETCHb.

Ilepwa oonomoea: HeTatHO BUBECTH MOTEPIIUIOTO HA CBIKE MOBITPS, 3BUILHUTH
BiJl OAATY, IO 3aBaka€ JWXaHHIO. JlaTW nuxaT KHCHEM a0o0 BJWXaTH 3 BaTKH
HAIIATHPHUN CIHPT 3 €TAHOJOM, MOXKHA JaTH BUIIUTH CYCIICH31I0 MarHii OKCHIY
(10 r Ha cksHKy Boau). [TokaacTu 70 PyK 1 HIr MOTEPITIOrO TEILIi KOMITPECH.

5. OTpy€HHS CIpYUCTUM Ta30M

O3Haxku ompy€enHs. OAPa3HEHHS CIU30BUX O00JIOHOK, Kallleh 1 UXaHHS.

llepwa oOonomoca: TIOTEPHIIOTO0 BHUBECTH HAa CBDKE TMOBITPS, BAUXATH
HAIIATUPHUN CIUPT 3 €TaHOJOM, 3aCTOCYBATH IHTAJAIII0 PO3YMHOM MHUTHOI COIHU 3
MacOBOIO YaCTKOI HATpii rigporenkapoonary 2 %.

6. OTpy€eHHS aMOHIaKOM

O3Haxku ompyenHs: TOPA3HEHHS CITU30BUX 00OJIOHOK, CIHO30TEYa 1 3amajieHHs
OYeH, CHIIbHHH Kalllelb, xKap y ropii. KpiM Toro, y motepmiioro 3’ sBisilOTbCS HYA0Ta
1 IPUCTYTIH 3aTyXH.

Ilepwa oonomoeca: npu OTPYEHHI Yepe3 BKUBAHHSA PIAMHU 3 aMOHIAKOM JaTH
BUIIUTHU BEJIMKY KUIBKICTh BOAM 3 AOOABISHHAM J0 HEl OI[TOBOi KMCIOTH, BUKIMKATH
ONfOBaHHS, JaTH MOJIOKA, SE€YHHM OUIOK, MPU OTPYEHHI BHACHIJOK BIMXAHHS
aMOHIaKy BHUBECTHM TOTEPHLIOrO0 Ha CBDKE TIOBITPSA, BAWXATH TMapu PO3BEICHOI
OLITOBO1 KUCJIOTH.

7. OTpy€HHS OpraHiYHUMU PLAMHAMHU

VY pa3i moTparuisiHHS B OpraHi3M 4epe3 pOT OTPYWHUX OpraHIYHHX pPIiIAHH:
areToH, ¢opmaiiH, METaHOJ, aHUIH TONIO — HEOOXITHO BHUKJIMKATH OJIOBAaHHS, a
IIOTIM JTaTH MOJIOKA 1 S€YHUH OUIOK.

[Tpu OTpy€HHSIX B IHIIWX BUMAJAKAX HEOOX1THO:

IIPU OTPYEHHI CIPKOBYTJIEIIEM — MOTEPILIOr0 BUBECTH Ha CBIKE TIOBITPSI, TaBaTH
BJIMXATH HAIATUPHUHN CIIUPT, JATH BATII0JI, HATIOITH MIITHAM COJIOJKUAM YaEM;

IpU_ OTPYEHHI HATPil (TOPUAOM — CTBOPUTU MNOTEPHUIOMY MOBHUN CIIOKIH,
MOITH MOJIOKOM 3 SI€EYHUM OUTKOM a00 JaTh BAIHSIHY BOJY;

IIpU_OTPYEHHI CYIb(HATHOK KUCIOTOIO — AaTH MPOKOBTHYTH IIMATOYOK JIbOAY 1
MOKJIACTU JIIJI Ha UBIT, MPOIMOJOCKATH POT PO3UYMHOM Kajlii MNepMaHTraHaTy 3
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MacOBOIO YacTKOIO 2 %, MOJIOKO, I€EUHUN OUTOK, PO3YUH KPOXMAIIO.

Ilepma gomomora npu omikax

[Tig yac poboTn B XIMiuHIA JabopaTopii HaWOLIBII IMOBIPHUMHU € TEPMIYHI 1
XIMI4YH1 OMIKH.

1. Ilpy TepMIiYHHUX ONIKaX MEpPUIOr0 CTYNEHS ypaxkeHe Micie 0OpoOJIAIOTH
ETHJIOBUM CITUPTOM, MICISI YOTO HAKIAJAIOTh CYXYy CTEPHIIBbHY MOB’SI3Ky a00 YHCTYy
TKaHUHY 1 3BEpTalOThCs A0 AepmaToiora. Hi B skoMy pa3i HE MOKHA MPOKOJIIOBATU
MyXdp, 3MOYYBaTH MICLA OIIKIB BOJOI0, MPHUMIKATA IX PO3UYMHOM Kaii
nepMaHraHary, OpWJIbSHTOBO1 3€JIeH1, PO3YMHOM HOaY, 3aCTOCOBYBATH ‘‘HApOJHI
3aco0u”, pi3H1 OJIii, BazeyiH, 00 BOHU TUIBKHU MIJCUIIOIOTH OIIKU, CHOBLILHIOIOTH
3aroeHHs paH. [Ipu BaXKuX OmMikax HEOOX1THO HETaHO BIAMPABUTH MOTEPILIOTO 10
JKYBJIBHOTO 3aKJIay.

2. Y BUNAAKY XIMIYHUX ONIKIB YpakKeHY AUIAHKY LIKIPU MPOMHUBAIOTH BEJIUKOIO
KUIBKICTIO TMPOX0J0AHOT Boau mpoTaroM 15-20 xB (3a00poHSIETBCS OOpOOIISITH
oOreueHi MICI1 BATHUM TaMIIOHOM), MOTIM MPOMHUBAIOTh PO3YMHOM IHUTHOI COJIH 3
MacOBOIO YaCTKOIO HATpiil rigporeHkapoonary 2 % (mpu MOoTparisiHHI KUCIOTH) abo
PO3UMHOM OIITOBOI YHM JIMMOHHOI KHCIOTH 3 MacoBHMMH dYacTkamu 1-2 % (mpu
NOTpAIUISIHHI JIYyTy), TPOMHBAIOTh BOJOI0 1 HAKJIAJalOTh MapjeBy OB SI3KYy 3
bypanrTiHOM.

[Ipu omikax mig yac poOOTH 3 METAJTIYHUM HATpieM, a TakoX ¢ochopom
HEOOXITHO BaTHUM TaMIIOHOM 3HATH 3 TOBEPXHI IIKIPH Il PEUYOBHHH, a IOTIM
IPOMUTH BEJTUKOIO KUTBKICTIO BOJIH.

IIpu omikax QeHosOM ypaxkeHe Miclle BiJ KpaiB J0 IEHTPY OOpOOJISIOTH
€THJIOBUM CITUPTOM.

[Tpu omikax GPOMOM CJIiJT IIBUIKO 3MUTH OpPOM 3a JIOIIOMOTOr0 eTaHoy. Ilicis
IILOTO YIITKO/DKEHE MICIIe 3Ma3yI0Th Ma33k0 B OMiKiB. Y BHUIAJIKYy BIWXAHHS IapiB
OpoMy CITiJT 3MOYUTH BaTy €TUJIOBHUM CIIUPTOM 1 INIMOOKO BIWXATH MapH CIHPTY, a
MOTIM BUITUTH MOJIOKO 1 BUHTH Ha CBIKE TOBITPSI.

Ilepma qomomora npu onikax o4ei

1. ITpu moTparuistHHI B OKO OyAb-SIKOi XIMIYHOI PEYOBHHHM HEOOXITHO PETEIHbHO
MIPOMUTHU HOTO BEITUKOIO KUTBKICTIO BOJIH.

2.0miku oved mig uac poboTu B XiMiuHIA saboparopii HaiydacTimie
CIPUUYMHSAIOTHCS KUCTOTaMu 1 iyramu. [Ipu omikax KUCIOTOIO O€3MOCepeHbO MICHs
OIMKY BHJIHO JUISHKY 1 BaXKIiCTh ypaxkeHHs. CrmocTepiraerbcs MOYEPBOHIHHSA, Y
BOXKHX BUMAJKAaX — OMEPTBIHHS TKAaHWHU 1 B TIOJMAJBIIOMY — BIATOPTHEHHS
OMEPTBLIOT TKAHUHH.

3.IIpu omikax JyroM HE 3aBXIW BUIHO BiApa3y BaXKICTh YpaKEHHS.
CrocrepiraeTbCs MOYEPBOHIHHS KOH IOHKTHBH, TOMYTHIHHS POTIBKH, XBOpi HE
3aBXKIIU 3BEPTAIOThCA 0 Jikaps. [Ipote depe3 1-2 gHi cTaH MOTIPITYETHCS, POTIBKA
MYTHIE, 1 JI0JJMHA MOKE BTPATUTH 31p. YCe 1€ TPAIIA€ThCS BHACIIIOK TOTO, 110 HpH
OITiKax KUCJI0Ta 0e3MoCcepeqHbO MOMIKOMKYE TKAHUHH, 10 KX JOTHKAETHCS, a JYT
MIPOCOYYETHCS MK KIITUHAMHU 1 COIPUYMHSIE PYHHIBHY 110 HA CaMy TKaHHUHY.
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4. Tlpu noTparuisiHHI B OKO KMCJIOTH Hailkpauie Biapa3y IPOMUTH HOTO YHUCTOIO
MIPOTOYHOIO BOJOI0, & MOTIM HAKJIACTH BaTHUM TaMIIOH, 3MOUYEHUN PO3UYMHOM HATPIN
riiporeHkapOOHAaTy 3 MacoBOIO 4acTkorwo 3 %0.

5. [IpomuBaT o4l OpH MNOTPAIUISHHI JYTy CIiJ BOJOIO, a MiCHs LbOTO —
PO3YMHOM OOpaTHOI KHCJIOTH 3 MacoBOr 4dacTkoro 2 % (1 vaiiHa Jiokka OopaTHOT
KHUCJIOTH Ha CKJISHKY Boju). Ilicis 3akiIr04HOro MPOMHUBAHHS OYEH YUCTOIO BOJIOIO
MiJ TOBIKM BBOJAATH 2—3 Kpamli ajdbOylHHUIy 3 MAacCOBOK YACTKOI PO3YHUHEHOI
pedoBunu 30 %.

6. [IpoMuBaTu oui micis OMIKy HeoOXinmHO perenbHO mnpotsirom 20-30 xB, a
NOTIM 00O0B’SI3KOBO 3BEPHYTHUCS JI0 JIIKAPS.

Ilepma fomomora npu NOpaHeHHi

Toii, XTO MoOAae JOMOMOryY MPH MOPAHEHHI, MOBUHEH 3 MIJIOM TIOMUTH PYKH, a
SKIIO 1€ HEMOXXJIMBO — 3Ma3aTd Majblli HOMHOI HACTOSHKOI. TopkaTucs paHH
HaBiTh BUMHUTHMH PYKaMH HE J03BOJSEThCcS. He M03BONSETBCS OOMHBATH DPaHy
BOJIOTO.

[Ipu He3HAUHUX MOpi3ax paHy 0OPOOIISIIOTH HOAHOIO HACTOSHKOIO 1 HAKIIAAI0Th
MapiieBy TMOB’S3KY, sIKa 3axHIAa€ OPraHi3M BiJ MIKpOOIB 1 CHpHUS€ IIBUIKOMY
3C1IaHHIO KPOBI.

[lpu mopaHeHHi ckJIOM a00 IHIIMM MPEAMETOM paHy NPOMHBAIOTH BEIHKOIO
KUTBKICTIO JAMCTHJILOBAHOI BOAM a00 TaMIIOHOM, 3MOYEHHUM ETUJIOBHM CIIMPTOM;
BUUMAIOTh OCKOJKM CKJa 1 3HOBY IPOMHUBAIOTH paHy CHOUPTOM. SIKiIo paHa
3a0pyaHeHa, OpyJ BHIAISEThCS JIMINE HABKPYTH, aje HI B SKOMY pa3l He 3
rMOnHHUX mapiB panu. llkipy HaBKOJIO paHU OOpPOOISAIOTH MOTHOIO HACTOSHKOIO
a00 pO3YMHOM OPUIILSIHTOBOI 3€JIEH1, IEPEB’ A3YIOTh 1 3BEPTAIOTHCS A0 MEITYHKTY.

ITpu cepiiozHOMY TOPi31 ¥ CHIIBHINA KPOBOTEUl HEOOXITHO HAKIIACTH JUKTYT BHUIIE
paHu, TOKPUTHU PaHy CTEPUIIHLHOIO MapJieto 1 HeTaHO BUKIIUKATH JIIKAPS.
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METOAHUYHI PO3POBKH JIABOPATOPHUX 3AHATDH

JlabopaTopHa po6ora Ne 1
TEMA: HACHYEHI BYIJIEBO/HI

Xi0 gukonaunna pooomu:

Hocain 1. Odeporcanna memany ma 6ueueHH: 1020 81acmugocmeil

VY cyxy npobipKy Ha TpeTHHY 00’€My HACUIAIOTh JA00pe PO3TEPTY B CTYIIIII
CyMIlll, IO CKJIAJA€ThCA 3 OJHIET YacTMHM OE3BOJAHOrO HATPIM aneraTy Ta JIBOX
yacTuH mnpoxapeHoro HaTpoHHoro BamHa (NaOH + CaO). IlpoOGipky 3akpuBalOTh
KOPKOM 3 Ta30BiJIBIIHOIO TPYOKOIO 1 3aKPIMIIOI0TH y mTaTuBl. CyMill HarpiBaroTh Ha
HOJIYM 1.

[Ilo BinOyBaeThCs?

[lepeBipst0Th 37aTHICTD Ta3y, SKUH BUIUIAETHCS, 10 OKUCHEHHS Ta MIPHUETHAHHS
Oopomy. JIJisi IbOTO Ta30BIBIAHY TPYOKY IMOCIITOBHO 3aHYPIOIOTH Y MPOOIPKH, IO
MICTSITh: TepIlia — PO3YHH Kallii IepMaHTraHarty, Apyra — OpoMHy BOAY.

Hocain 2. I'anozenyeannsa HacuueHux 8y2ie600Hie
VY cyxy npoOipKy HaJIMBaKOTh IT'SATh Kpameib T'eKcaHy 1 goaaroTh 1-2 kparuti
PO3YnHY OpOMY B YOTUPHUXJIOPUCTOMY BYTJIEIIL.

IHumanna ona camonio2omogku
00 KOHMPOJIbHO20 ONUNLYBAHHI:
1. Ha3zBatu cnonyku, GOpMyiH SIKUX HaBEIEHI HUXKYE, 32 MDKHApOIHOIO Ta
parioHaIbHOIO HOMEHKJIATYpPaMH, MIJAKPECIUTH Y KOXKHIA 3 HUX MepBHHHI (—),
BTOpUHHI (=),TpeTuHHI (=) 1 ueTBepTUHHI (~) aTomu KapOony.

8) H,C~CH—CH_; &) H,C—CHyCH—CH;
CH, CH,
CH,
8) H,C~CH—CH-CHy; 8) H,C-CH; C—CH;
CH, CH, CH,
GH,  CH, THa §Hs
) H,C-CH-CH-CH-CH;; &) H,C~CH; CH-C-CH
CH, CH,
CH, CH, H,C, CH,
8)H,C-C—CH °)  HC—CH-CH ;
H,C-CH, CH, H,C CH, CH,
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CH,

) H3C—C::—CH2—CH3; Q) H,C~CHyCH—CHCH;;
CH, H,C-C-CH,§
CH, CH,
?) HyC~CHy CH—CH;-CHy;
CH, CH, CH,
¢) HC—C—CH ) H,C-CH-CH,
CH, CH, CH;CH,,

2. Harmucatu cTpykTypHi (OopmMyln 130MepiB TeNTaHy, SKI MarOTh MO I SITh
atomiB KapOGoHy B rojoBHOMYy naHIory. HasBatm iX 3a MDKHapoAHOIO Ta
pamioHaNbHOIO HOMEHKJIATypaMH. BkazaTH 1 KOXHOTO 3 HHX KUIBKICTh
NEPBUHHUX, BTOPUHHUX, TPETUHHUX 1 YSTBEPTUHHUX aTOMIB KapOOHY.

3. Hartucatu ctpyktypHi (QopmMynu i30MepHUX ByriieBoAHIB ckiany CsHio.
HazBatu ix 3a MIDKXHApOJHOIO Ta palliOHAIBHOIO HOMEHKJIATYPAMH, MiTKPECIUTH Y
KOKHIM 3 HHMX TepBUHHI (—), BTOpUHHI (=), TpeTuHHI (=) i YETBEPTHHHI (~) aTOMH
Kap6ony.

4. HantmcaTw piBHSIHHS OJIepKaHHSI METaHY:

a) 13 HaTpii areTary;

0) 13 METUIIMarHiiopomimy.

5. Hamucatu piBHSHHS peakilii ojiepKaHHs €TaHy:

a) 13 eTUJIEHY;

0) 13 METUITy HOJIUCTOTO.

6. Hasectu Bci Bimomi Bam MeToau oepkaHHS €TaHy.

7. HanmcaTtu piBHSHHS peakilii oJep>KaHHs IPOITaHy 3 IPOIICHY.

8. HanmucaTtu piBHSHHSA peakilii oaep>kaHHs OyTaHYy:

a) 3a metozoM Bropia;

0) 13 BIIMOBITHUX KAPOOHOBUX KHUCIIOT Ta HEOPTraHIYHUX PEarcHTiB.

9. Hammucatu piBHSHHS peakilii ojJepaHHsS TeKcaHy BcCiMa BigoMumu Bam
METO/IaMH.

10. SIki Byri€BOIHI YTBOPSTHCS TPH il HATPIIO:

a) Ha CyMIII METHITY HOJIUCTOTO Ta €THIIY HOAUCTOTO;

0) Ha CyMIIlI €TUITY HOJUCTOTO Ta 130MPONiTY HOAUCTOrO;

B) Ha 130IPOILIT OPOMUCTHUH;

T') Ha CyMIIII TIPOITLTY OPOMHUCTOTO 1 6mop.-0yTriry OpOMHUCTOTO;

I) Ha CyMIIII TIPOITLTY OPOMHUCTOTO 1 mpem.-0yTHiTy OpOMHCTOT0?

11. SIxi ByrneBOAHI MOXKHA OTPUMATH 3 METHIIy HOAWCTOTO Ta HEOPTaHIYHHUX
peareHTiB?

12. SIxi ankanu MoxkHa ojeprkatu 3 MacisHoi kuciaotu (CHs-CHz-CH2-COOH)
Ta HEOPraHIYHUX PearcHTiB?

13. SlkuM YHHOM 3MIHIOIOTHCS (I3UYHI BIACTHBOCTI allKaHiB 31 3MIHOIO iX
ckiany?

14. Hanucatn 3arainbHy GOpMyJly HACHUYEHHMX BYIJVIEBOAHIB Ta 300pa3uTH

16



rpadiuno mozens aroma KapOony y crani spi-riopuamsartii.

15. Skuil THO 3B’S3KIB Yy MOJEKYNl eTaHy? 300pa3uTu CXEMaTUYHO YTBOPEHHS
Monekysipaux opoitaneit C—C 1 C—H.

16. flkumu mnapamerpaMu xapakTepusyerbcs 3B’s30k  C—C y Mosekynax
anKaHiB?

17. Yomy ankaHu Ha3uMBaIOTh TakoXX napadiHaMu abo amipaTHIHUMU
(’KUpHUMU) BYTIEBOAHIMU?

18. Peaxuii sIKOro TUNy € HaOLIbII XapaKTEPHUMU JJIsI HACUUEHUX BYTJIEBOJIHIB
1 9omy?

19. SIk BiZHOCATBCS HAacHYE€HI BYTJIEBOAHI 0 Aii OPOMHOI BOAM Ta PO3UHUHY
KaJiiii IepMaHraHary npu KiIMHaTHINA TemnepaTypi?

20. HanucaTu piBHSIHHS peaKiii:

a) MOHOOPOMYBaHHS MIPOIIAHY.

0) cynb(dyBaHHS reKCaHy;

B) CY/Ib(POXIIOPYBaHHS MPOTIAHY;

r) cyiab(doxiIopyBaHHs OyTaHy.

I) Cyab(OOKUCHEHHS NPOTIaHY;

1) HITpYBaHHS eTaHy 3a KOHOBaJIOBHM.

¢) HITpYBaHHS NPOTMAHY y ra3oBii ¢asi;

9) HITpYBaHHS 2-MeTHINPONany 3a KoHOBaIOBUM;

’K) HITpyBaHHs 1300yTany 3a KoHoBanoBum;

3) TopiHHs OyTaHy.

21. SIxi mpOIYKTH MOXYTh YTBOPUTHCS TPH KpeKiHry OyTaHy (aTMocdepHuit
tuck, t = 600 °C)?

22. SIxi IpOAyKTH MOXKHA OTPUMATH TIPH MIPOJIi31 METaHy B PI3HUX yMOBax?

23. lo sKOro THUIy peakIilii HAJICKUTHh 130Mepu3allis OyTaHy B IMPUCYTHOCTI
ATIOMIHIN XJIOPUAY 1 KA POJIb OCTAHHBOTO B IT1H peaKxiii?

17



JlabopaTopHa po6ora Ne 2
TEMA: HEHACHYEHI BYIJIEBO/[HI

Xi0 guKkonaunna pooomu:

Hocain 1. Odeprrcanns emuneny ma 6uUeHHA 11020 61ACMUBOCHIEN

Y cyxy mnpoOipky MNOMIMamTh 5-6 M CyMmilll €TUJIOBOTO CIHUPTY Ta
KOHIICHTPOBaHO1 cynb(aTHOi KHCJIOTH Yy cmiBBigHomeHHi 1:1 1 kujgawoTh
“KUI’ ATUAKY” 171 3a0e3neuyeHHsi piBHOMIpHOro kumiHHs. [IpoOipky 3akpuBaroTh
KOPKOM 3 T'a30BIJIBIIHOI0 TPYOKOIO 1 3aKPIIUIIOIOTH Y Jamili mratuBa noxuiao. Cymimr
y mpoOipii O00EpekHO HarpiBalOTh, CHIAKYIOYHM, 1100 PIIMHY HE BUKUHYJIO 3
npoOipKu.

B oany npo6ipky nanuBaroth 1 mi 0,1 H. po3umHy Kaliii mepMaHraHaty, a B
JIpYry — CTUIbKH X OpoMHOi Boau. ['a30BinBiAHY TpyOKy O 4ep3i 3aHYpIOIOTH Yy
KOKHY 3 MPOOIPOK 1 MPOMYCKAIOTh T'a3, 10 BUAUISETHCS, Yepe3 pO3UMHU y MPOOIpKax.

o crocTepiraeThes?

Etunen, mo BUAUIAETHCS, MIANAIIOOTH OUTS KIHISM Ta30BIABIIHOT TpYOKH. SKuM
MOJIyM’sIM BIH TOPUTH?

Hocain 2. Odeprrcannn auemuieny ma 6usueHHs 1020 61aCMUEOcmell

VY npobipky momimiarTh JEKUIbKa IIMATOYKIB Kablii KapOiny. [IpunuBaioTsb
1-2 Myt BOJIM 1 MIBUJIKO 3aKpUBAIOTHh MPOOIPKY KOPKOM 3 Ta30BIJBIIHOIO TPYOKOIO.
Binpasy cnioctepiraeTbest BUAUICHHS Ta3y alleTUICHY, SIKUA Ma€e crerudiaamii 3amax.

AueruieH 3a JOMOMOTOI0 Ta30BIIBIAHOI TPYOKH MOCHIJOBHO TPOMYCKAIOTh
yepe3 pOo3uuH Kajiil MepMaHraHaty Ta yepe3 OpOMHY BOJY, Kl 3HaXOIATHCS Yy JABOX
PI3HUX MPOOIpPKaXx.

o criocTepiraeTsbes?

AlleTHIIeH, 0 BWJIUISIETHCS, MIANATIOITh O1Is KIiHIM Ta30BiBIAHOI TPYOKH.
SxuM mosrym’siM BiH TOpUTH? 3a TOMOMOTOI0 CKJISTHOT TPYOKHU 3 BIATSATHYTUM KiHIIEM
IIPOJTYBAIOTh MOBITPS. SIK 3MIHIOETHCS MTOIYyM 517

Hocain 3. Ooepocannsa kynpym (I) auemunenioy ma apeenmym ayemusieHioy

B okpemi mpoOipky HaJIMBaIOTh MO 2 MJI aMOHIA4HOTO po3unHy KympyMm (1)
XJIOpUy Ta aMOHIQYHOTO PO3YMHY apreHTYM OKCHAY. Y IIi PO3YMHHU 3aHYPIOIOTh
KIHeIlb Ta30BiABIAHOT TPYOKH Yy MOMEHT BUIUICHHS alleTHIICHY.

o criocTepiraeTses?

[Ticns mpoBeneHHS MOCHIMY OTPUMaHi alETWICHIIM TOTPIOHO HETanHO
3HMIMUTH. JIms 1poro iX TOMINIAIOTh Yy CTaKaHYMK 3 BOJOK 1 JIOJAIOTh
KOHLIEHTPOBaHy XJIopuaHy (aGo cymb(aTHy) KHCIOTY, 00’€M SKOi CTAHOBUTbL /4
YaCTHHY BiJl 00’ €My BOJIH.
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Humanna 011 camonio2omosxku
00 KOHMPOJIbHO20 ONUNLYEAHHA:
1. Ha3zBatu HaBeleHI HUXKYE CIOJYKH 3a MDKHApOJHOI Ta pallilOHAJIbHOIO
HOMEHKJIATypaMH.

2) H,C~CH—-C=C-CH;; 4)H,C-CH-CH=CH-CH,; 8)H,C=C~CH,,
CH CH, CH,

Hamnucatu, ne e MOXIMBO, yuc- 1 mpanc-i30Mepu. Y SKUX BUIAJKaX 1 4OMY
ICHy€ reoMeTpuyHa i3omepis?

2. HanucaTtu 130MepHi (HEUUKIIYH1) CTPYKTYPHI (HOPMYIIH JJIsi PEUOBUH CKIIQay
CsHio. Bkazatum Tumu i3omepii 1 Ha3BaTH 11 PEUYOBMHU 3a MDKHApPOJHOKO Ta
palioOHAJIbHOIO HOMEHKIIATypaMH.

3. Hanucatu ctpykTypHi ¢popmynu 13oMepHux gieHiB ckiany CsHs 1 Ha3BaT ix
3a MIKHApOJIHOIO HOMEHKIIATYPOIO.

4. JIna nieHoBux ByriaeBoAHiB ckianay CsHg Bkazatu mo ogHOMY i30Mepy s
KO)KHOTO THITY IIMX CIIOJyK Ta BKa3aTH BUAW i3oMmepii. Haspatu i3omepm 3a
MDKHAPOHOK HOMEHKJIATYPO¥O.

5. Hanucatu ctpykTtypHi GOpMyJan 130MEPHUX allETHJICHOBUX BYIJICBOJIHIB
ckinany CsHg 1 Ha3BaTH 1X 32 MDKHApPOJIHOIO Ta PaIliOHAIbHOO HOMEHKJIATYPaMH.

6. 3anucaTu piBHSHHS peakiii ojepKaHHs IPOIEHY:

a) 3 BIJIMOBIIHOTO OPOMITOX1AHOTO; 0) 3 BIAMIOBITHOTO CIUPTY.

7. 3anucatu piBHSHHS PeaKIlid ofep KaHHs MPOMIHY:

a) 3 BIJIMOBITHOTO QJIKEHY;

0) 3 BIAMIOBITHOTO TUOPOMITOX1THOTO.

8. 3amucaTu piBHSHHS peakilii oaep:kaHHs Oyraaieny-1,3:

a) 3 Oyrany, 0) 3 €TUIIOBOTO CITUPTY.

9. ki ByrieBoH1 YTBOPATHCS MPH JIETiIpaTallii TAKUX CIUPTIB:

CH,
a) H3C—(|:H—CH2—CH3; a) H3C—CH—CIIH—CH3?
OH OH

10.5Ixi peuOBUHU yTBOPATHCS MPH JAETIIPOXIOPYBAHHI:

a) 2-xmopobyTtany; 0) 2,3-quxiaopodyrtany?

11.3anucat cxeMu peakxiliid B3aeMOIil 2-METUIIPOIIEHY 3 TAKUMH PEareHTaMH:

a) HoSOy4; 6) Bry; B8) KMnO4 (po3Beaenuit po3uunn).

12.3anucaTt cxeMu peakxilii OKUCHEHHsI OyT-2-€Hy B PI3HUX YMOBaXx.

13.3anmcaTt cxeMu peakiliid B3a€MOIi1 alleTHIICHY 3 TAKUMH peareHTaMu:

a) HCL; 6) H2O; B) NaNH..

14.3anmcaTt cXeMu peakiiiid B3a€MO/Ii1 MPOTIiHY 3 TAKUM pearceHTaMu:

a) Brz; 6) H2O.

15.5Ik1 nBa MPOAYKTH MOKYTh YTBOPUTHUCS TIpU OpomyBaHHi OyTa-1,3-mieHy?

3
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JlabopaTtopHna po6ora Ne 3
TEMA: APOMATHYHI BYTJIEBO/IHI

Xi0 guKoHanna pooomu:
Hocain 1. Ooeprrcannn b6enzeny 3 nampii d6enzoamy
VY cyxy npoOipky mnomimarTh 1 r HaTpiii 6eH30aTy 1 4 T HAaTPOHHOTO BarHa.
CyMilm pereiapHO MEepeMIllyIoTh, 3aKpUBAIOTh KOPKOM 3 Ta30BIABIAHOI0 TPYOKOIO 1
HarpiBaloTh y nojyM’i manbHuka. KiHeup ra3oBiBiIHOI TPYyOKH 3aHYpIOIOTH Y
pOoOIPKY 3 XOJOIHOIO BOJOIO.

Hocain 2. Okucnennsa 6en3eny ma 020 20monozie

B onny npoOipky HanuBarTh 1 Mi1 6eH3eHy, B Ipyry — 1 M TonyeHy. B koxHy
npoOipky noaatoTs 1o 2 mi 0,5 %-ro po3uuHy Kaiiil nepMaHraHaTy 1 o JIB1 Kparuii
10 %-ro po3umny cynbharHoi kuciaotu. BmicT 000X mnpobOIpok HarpiBaroTh Ha
BOJISIHIIM OaHi, 00epeKHO MepeMilllyIOUH.

Hocain 3. Bzaemooin 6enzeny 3 opomom

B oany npoOipky HanuBaroTh 1o 1 mMi1 6eH3eHy Ta OPOMHOI BOJH 1 CTPYIIYIOTb.

o criocTepiraeThes?

Y npyry mnpoOipky mnomimarTtb | mu OeH3eHy, 1 wmi po3unHy OpoMmy B
qoTupuxjgopuctoMmy Byrieni 1 0,5 r 3ami3HuX omypok. BmicT nmpoOipku HarpiBaroTh
Ha BOJISIHIN OaH1 Ta CrOCTepiraroTh BUAUICHHS Ta3y. Jlo oTBOpY MpoOipKu MiAHOCATH
CMY>KKY BOJIOTOTO 1HAMKATOPHOTO MaIipIIs.

Hocain 4. Himpyeanna apomamuunux 8y21e600Hie

Y  npobipky TOMIImIarOTh 1 M KOHIIEHTPOBAaHOi HITpAaTHOI 1 2 MI
KOHIIEHTPOBAHOI Cynb(aTHOi KucIoTH. OnepkaHy HITPYIOUY CYMIIl OXOJOIKYIOTh 1
KpaIIIMH JTOAAI0Th TMPU TOCTIHHOMY mepeMintyBanHi 1 mu OeHzeny. PeaxmiiiHy
CyMIiIll HarpiBaroTh MPOTATOM 2—3 XB Ha BOJAHIN OaHi mpu Temmepatypi 5060 °C i
BUJMBAIOTh y TpoOipKy 3 XojomHow Bomoro (10—15mur). Ilpo yTBOpeHHS
HITPOOEH3EHY CBITUUTH XapaKTePHUM JIsl HHOTO 3aMax TipKOro MUTAAIIO.

Hocain 5. Cynvghysannsa apomamuunux ey2ieeoonie

Y npobipky moMimawTh 2 MJ KOHIICHTPOBAaHOI Cynb(aTHOI KHCIOTH 1
KparuIsiMU JTOJA0Th TIPH TIEpeMillryBaHHi 2 Ml 6eH3eHy. PeakiiiiHy cymimn o0epexHO
HarpiBarOTh Ha BOJSHIM OaHl 10 TIOBHOTO PO3YMHEHHS OcH3eHYy. [licis oxoliomKeHHs
peaxIiifHy CyMilll BUWJIMBAIOTh y MPOOIpKyY 3 Bo0IO (5—6 mi).

YoMy yTBOpPHUBCS OJTHOPIAHUN PO3UUH?

IHumanna 0ns camonio2onmoeKku
00 KOHMPOJIbHO20 ONUMYEAHHA:
1. ChopmynoBatu mpaBuiio Xrokkens. HaBecTw mNpukiIaay apoMaTUYHUX
CUCTEM.
2. SIxi cywacHi ysBICHHS Tpo OymoBYy MOJEKynn OeH3eHy Bam Bimowmi?
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300pa3uTH CXEeMaTUYHO MOJIEKYJTy OCH3EHY.

3. SIkuM YUHOM MO’KHA NIEPETBOPUTHU y OCH3EH:

a) TekcaH; 0) IMKJIOTEKCaH; B) alleTUJICH?

3anucaty pIBHSIHHS pEaKIii.

4. SIki ByIJIeBOJIHI YTBOPATHCS

a) Mpu apoMaru3allii rentany; ©) Npu TEPMIYHOMY pO3Kiajal HaTpiid OeH3oaTy
(C6H5COONa)?

3anucaty piBHSHHS peaKiii.

5. Uu pearye OeH3eH 3a 3BUYAHHUX YMOB:

a) 13 GpOMHOI0 BOJI010; 0) 13 PO3YMHOM KaJliii mepMaHraHary?

BiamoBiapb MOSICHUTH.

6. 3a AKX yMOB OCH3€H MOXE MPUETHATH:

a) BojieHb; 0) xsop? HaBectu cxeMu peakirii.

/. 3anucaTi cXeMy YTBOPEHHS €J1eKTPO(IbHOro peareHTa B peakilii:

a) XJIOpDYBaHHS apeHiB y MPUCYTHOCTI aJTIOMIHIN XJIOpUY;

0) OpoMyBaHHS apeHiB y IPUCYTHOCTI aJlFOMIHIN Opomify;

B) HITPYBaHHSI apEHIB Y IPUCYTHOCTI CYJIb()aTHOI KUCTOTH;

r) cynb(hyBaHHS apeHiB 3a JOTIOMOTOI0 KOHIICHTPOBAHO1 CyIb(aTHOI KHCIIOTH;

I) QIKUTyBaHHS AapeHiB 3a JOMOMOIOK TaJOrCHIOXIAHUX BYIJICBOJIHIB Y
MPUCYTHOCTI AJIFOMIHIN TajloTeHIAY;

1) aJKUTyBaHHS apeHiB 3a JOIIOMOTO0 aJKeHIB Y MPUCYTHOCTI KrcaoTu JIbtoica;

¢) alMUIIOBAaHHS  apeHiB  3a  JIONMOMOTOK  TaJIOTCHAHTIAPUIIB  KHCIOT Y
IIPUCYTHOCT1 ATFOMIHIN XJIOPHY.

8. 3amucaTu piBHSAHHS peakilii oJiepKaHHs 3 OCH3CHY !

a) MeTUI0eH3eHYy; 0) eTUI0eH3eHY; B) 130MPONLIOEH3EeHY; T) OpOMOCH3EHY;

I) HiTpoOEeH3eHY; 1) arleToheHOHY (METUI(PEHIIKETOHY).

9. HaBectu npukimaau Bimomux Bam:

a) CJICKTPOHOJOHOPHUX 3aMICHHKIB; 0) €JIEKTPOHOAKIICTITOPHUX 3aMICHHUKIB.

10. Cepen HaBeleHHMX 3aMICHHMKIB BHOpaTH Ti, 11O HAJIEKATh JI0 3aMICHUKIB
MEPIIOTO POIY:

-I, -COH, -CI, -CN, -COOR, -NO, -C3H7, -NO,, -NR,, -CHs;, -COOH, -OR,
-CONHg, -NH..

11. Cepen HaBeIeHMX 3aMICHHMKIB BHOpaTH Ti, IO HAJIeKaTh JO 3aMICHHKIB
IPYroro poay:

-COOH, -CzHs, -Br, -CN, -OR, -NO>, -OH, -SO3H, -NRH, -I, -CONH,, -CN,
-CHjs, -NO.
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JlabopaTopHna podora Ne 4
TEMA: I'AJIOI'EHOIIOXI/IHI BYIJIEBO/IHIB

Xio eukonanns pooomu:

Hocain 1. Biokpummsa opomy ¢ emunopomioi (Ilpooa benvummeiina)

ToHKY MIAHY APOTHHKY, Ky Ha KIHII 3aKpy4€HO B METIIO, MPOXKAPIOIOThH Y
noyiyM’i TajdbHUKAa [0 3HUKHEHHsA 3a0apBiieHHS noaym’s. Miab 0Opu IbOMY
MOKPUBAETHCA YOPHUM IapoM okcuay. Komaum mnposkapeHa ApoTUHKa J100pe
IPOXOJIOHE, OMYCKaITh i y MPOOIPKY 3 €TUIOPOMITOM 1 3HOBY BHOCSTH METIIO B
NoJIyM’ sl TaJIbHUKA.

Sk 3MIHIOETBCS KOJIIP TTOJTYyM s?

Hocain 2. OOepofcaHHﬂ oooghopmy

VY mpoOipky momimarTs 1—-2 Kparii eTUIOBOro CHHUPTY, 3—4 Kpamii po3yuHy
flogy B kamiii HWomumi 1 goxaroTh kpamisiMu (5—6 kpamenb) 2 H. pO3YMH HATpil
T1IPOKCUTY 1O 3HUKHEHHS 3a0apBiIeHHs HOIy.

IHumanna ona camonio2omosgku
00 KOHMPOJIbHO20 ONUNYBAHHI:

1. HanucaTtu cxemu peakiliii ojiep>KaHHs:

a) 1,1-nubpomMoerany 3 aleTHICHY;

0) METHWTHOIU Y 3 BIATIOBIHOTO CITUPTY;

B) ETHJIXJIOPUAY 3 €TUIIOBOTO CIUPTY;

T') 6mop.-0yTUIOpOMiay 3 BiJIMOBIIHOT HEHACUYEHOT CITOTYKH;

I) 2-XJIOPOIPOIaHy 3 BIAMOBIHOTO HEHACHYCHOT'O BYTJICBOIHIO;

1) XJIOpOOEH3eHY 3 OCH3EHY;

¢) 1-0poM-2-MEeTHIIIIPOIIaHy 3 BiAIOBIIHOIO HCHACHYCHOTO BYIJICBOIHIO;

€) 6mop.-TMPOIIXIOPUIY 3 BIAMOBIZHOIO HEHACHYEHOTO BYTJIEBOIHIO;

) MPOMUIXJIOPUIY 3 MPOILIOBOIO CIHUPTY;

3) mpem.-OyTWIIXJIOPHTY 3 BIAIOBITHOTO HEHACHYCHOTO BYTJICBOTHIO;

n) 1-6poMo-3-MeTHIIOyTaHy 3 BIAMIOBITHOTO HEHACHICHOTO BYTJICBOIHIO;

1) 6mop.-OyTWIXJIOpUTY 3 BIAOBITHOTO HEHACHICHOTO BYTJICBOIHIO;

i) OCH3WIXIIOPUY 3 TOJIYCHY;

i) iomodopMy Tpy B3a€EMOJIi1 €TUIIOBOTO CITUPTY 3 HOJIOM Y TIPUCYTHOCTI JIYTY.

2. HamcaTtu cxemu peakiiii:

a) MponuIOPOMiTy 3 aMOHIAKOM;

0) 1300yTHIXJIOPUY 3 HATPIEM;

B) 1,2-nuxsoponponany 3 MUHKOBUM MOPOIIKOM Y CHIUPTOBOMY CEPEIOBHIIL;

r) OpoMOOCH3EHY 3 MarHieMm;

) OpOMOOEH3eHY 3 CYMIIIIII0 KOHIECHTPOBAHUX PO3YMHIB HITPaTHOI Ta
CyJb(aTHOT KUCIIOT.

3. Sxuii IpOAYKT YTBOPUTHCS MPHU B3AEMOIIT XJIOPOOSH3EHY 3 KOHIICHTPOBAHUM
PO3YMHOM HATPii TAPOKCUY NpU HArpiBaHH1?
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JlabopaTtopHna poGora Ne 5
TEMA: CIIHPTH TA ®EHOJTH

Xi0 guKkonaunna pooomu:
Hocain 1. Po3uunnicme cnupmis y 600i
B oany npoOipky HaluMBarOTh 2 MJI €TUJIOBOIO CIHUPTY, & B APYrY — 2 MJ
130aMiIoBOro cnupTy. B 00uaBI mpoOipku goAaroTh Ie 1Mo 2 Ma Boau. BwicT
poOIpOK 100pe CTPYLIYIOTH 1 JAIOTh BIICTOSATHUCA.

Hocain 2. Okucnenna cnupmie 3a 0onomoz2or Kynpym (I1) okcudy

VY npobipky HanuBaroTh 3—4 mi eTtunoBoro cnupty. Cripaidb, BUTOTOBJICHY 3
MIZHOI JAPOTHUHH, PO3KAPIOIOTH Yy MOJAYyM’I TNalbHUKA 1, BUHHSABILKA 3 TOIYM 4,
YeKaloTh NMOKH BOHA OKUCHUTHCA. Tak poOJsiTh HEOoaAHOPa30Bo. [1oTiM, po3kapuBIIN
OKHCHEHY CIlipajb, MBHIKO 3aHYPIOIOTH il y mpoOipKky 31 cnuptoM. Lo onepaiiito
MOBTOPIOIOTH JICKIIbKA Pa3iB.

o cnocrepiraerbesa? Sk 3MIHIOETBCA 3amax peakIiiHol cyMmini?

JIo 0OXOJIOMKEHOr0 PO3YMHY JAO0JAI0Th JEKUIbKAa Kpareilb (YKCHUHCIPYUCTOL
KHCJIOTH.

Hocain 3. Okucnennsa iz0aminoeozo cnupmy 3a 00nNOMO2010 XPOMOBOi cymiuti

VY npo6ipKy nmoMimarTh 6 Kpamneiab XpoMoBOi cyMilli 1 4 Kparii 130aMiJIOBOTO
criupty. Cymim ctpymrytoTs. [lepes moyaTkoM HarpiBaHHS y MPOOIPKY MOMIIIAIOThH
“Kun’ ATUIKY 1011 3a0e31edYeHHs pIBHOMIpHOTO KuIiHHSA. HarpiBaroTs.

Hocain 4. Ooeprcanns diemunoeozo emepy

Y cyxy mnpoOipky HamuBaroTh 0,5 MJII €THJIOBOTO CHUPTY 1 CTUIBKA K
KOHIICHTPOBaHOI CyJbdaTHOi KuciaoTH. CyMim 0OepeXHO HArpiBalOTh J0 TOYATKY
HE3HAYHOT0 MOOYpiHHS POo34uHY. [[pUNUHUBIIKM HArpiBaHHS, 10 CYMIIIl JTOJTHMBAIOTh
no criHkax mpoOipku mme 0,5 MJI €TUIOBOTO CIHPTY 1 CIIOCTEPIraloTh 3a 3MIHOIO
3amaxy.

Hocain 5. Bzaemooia cnupmie 3 kapoonosumu Kuciomamu

VY npobipKy HaIMBaIOTh 2—3 MJI OLITOBOI KUCIIOTH, 2—3 MJI 130aM1JIOBOT'O CITUPTY
1 0,5 M1 KOHIIEHTPOBaHOI Cynb(paTHOI KUCIOTH. BMICT TpOOIpKH MEpEeMIlTyrOTh
CKJISTHOIO TAJIMYKOIO 1 HArPiBalOTh JACKUIbKA XBWIHH. [IpoyKT peakiiii BUIMBAIOTH Y
HEBEJIUKY CKJISTHKY 3 XOJIOAHOO BOJIOIO.

Hocain 6. Ooepircannsa Kynpym eniyepamy
Y npo6ipky HammBatoTh 1 Mt 3 %-1o po3unHy Kynpym cyibdary i 2 mi 10 %-ro
po3umHY HaTpiil rimpokcumy. Jlo miei cymimti nogarots 5—10 Kpamnens riainepory.

Hocain 7. Bzaemooia ¢penonis 3 pepym (I11) xnopuoom

OBEPEKHO! ®enon ma 1oeo po3uunu npu nOMpanisiHHi HA WKIPY
BUKIUKAIOMb XIMIUHI ONIKU.
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VY pi3Hi TpoOipKK HATUBAIOTH BOJIHI pO3UMHU (DEHONy, Miporajoiny, o-HadToay
Ta TIKPUHOBOI KHCIOTH. Y KOXHY MNOpoOOIpKYy [O0AaroTh 2—3 Kpamli pO3YUHY

depym (1) xnopuny.
SIKoro TUIy CIONYKH YTBOPIOIOTHCS ?

Hocain 8. Bzaemoodia penony 3 opomnoro 600010

Hocnia npoBoasate mia Tarow! Jlo 1 Ma BogHOro po3duMHy (QEHONy 0al0Th
KparisiMu  OpomHy Boay. I[loMyTHIHHS, sIK€ CHOYaTKy CIOCTEpIraeThCs, MpuU
CTpyllyBaHH1 3HuKae. [Ipu monmanmemiomy pojiaBaHHI OpPOMHOiI BOJU BHUAUISIETHCS
oumit ocan TpuOpomdeHosy 3 XapaKTepHUM 3amaxoM. [IpoJloBXYIOTh 10JaBaTH
OpOMHY BOJy MPH CTPYIITYBaHHI JI0 IEPETBOPEHHS OLJIOTO OCaAy B CBITIIO-KOBTHUH.

IHumanna ona camonio2omogku
00 KOHMPOJIbHO20 ONUNLYBAHHI:

1. 3anucatu piBHSHHS peaki[iii oJlepKaHHS:

a) ETWIOBOTO CIHPTY Ta CTUJICHTIIIKOJIO 3 CTHIICHY.

0) raieposy 3 MPOIeHy Ta HEOPTraHIYHUX PEareHTIB;

B) IICPBUHHOTO Ta BTOPUHHOTO MPOIIJIOBUX CITMPTIB i3 IPOIICHY;

I') IEPBUHHOIO Ta BTOPUHHOT'O CIIUPTIB 13 OyTEeHY Ta HEOPraHIYHUX PEarcHTIB;

I) 1300yTHIOBOTO CIIUPTY 3 BIAMOBIIHOTO rajoreHIIOX1IHOTO.

1) mpem.-OyTUIOBOTO CHUPTY TMPH B3aeEMOMIl METHJIMAarHiiaOpoMigy 3
aIleTOHOM.

2. BiTHOBNEHHSIM SIKMX CIOJYK MOXHA OJIEp>KaTh MPOMNiIOoBi ciupTH? 3anucaTu
PIBHSIHHS BIATIOBITHUX PEAKIIIM.

3. HaBectu cxemmu peaxiriid:

a) B3a€MO/II1 €THJIOBOTO CITUPTY 3 HOAMCTOBOIHEBOIO KHCIIOTOIO.

0) B3aeMO/Iii €TUJIOBOT'O CIIUPTY 3 T1IPOTEH OPOMIZIOM Y MOMEHT BUJIUJICHHS.

B) OJIepKaHHsI HATPiH 130MPOMiJIaTy Ta HOro PO3KIIaTy BOIOK.

I') B3aeMOJIIT 67m0p.-0yTUIIOBOT'O CIIUPTY 3 OLITOBOIO KHUCIIOTOIO;

I) sIKa BiJOYBa€ThCS MPH MPOITYCKAHHI 6mop.-0yTHIOBOTO CITUPTY HaJ HArpiTHM
10 300 °C MigHUM KaTalai3aTopoM;

1) OKUCHEHHSI METAHOJIY 3a JOIOMOIOI0 KYIpyM OKcuay. [TopiBHATH 3MaTHICTH
MEPBUHHUX, BTOPUHHUX 1 TPETUHHUX CIUPTIB 10 OKUCHEHHS.

€) OKUCHEHHS  eTWJIOBOTO CHHUPTY 3a JOIMOMOIOK  XPOMOBOI  CyMiri
(KzCI’zO7 + H2504);

€) etwirenriikoiao 3 kynpyM (II) rigpokcumom. YoMy OJHOATOMHI CIIUPTH HE
pearyroTh TaKUM K€ YHHOM ?

5. Yomy Hepo3zuumHHuii y Boail kymnpyM (II) rigpokcua po3uuHSETHCS MOpU
J0AaBaHH1 TIIEPOTy?

6. Slka pedoBMHA YTBOPUTHCS TMPHU BHYTPIITHBOMOJEKYISPHINA aerimpaTartii
mpem.-0yTHIOBOTO CIIUPTY?
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JlabopaTtopHna poGora Ne 6
TEMA: AJIB/IET'/IH I KETOHH

Xi0 eukonanna pooomu:
Hocain 1. Bionoenennsa cnoayk kynpymy (Il) 3a 0onomozorw anvoezioie
Jlo 1 M po3unHy IOCHIIKYBAHOTO albJeriay nojaroth 0,5 Myl po3BEIEHOTrO
PO3YUHY JIYTY, a MOTIM KpaIUIIMHU JOAAI0Th PO3UYMH KYNPYyM CyJb(aTy 10 YTBOPECHHS
ocany. OnepxaHy CyMilll HAarpiBalOTh 10 MOYATKY KUTITHHS.

Hocain 2. Bionoenenus cnoaiyk apeeHmymy 3a 00nOMO02010 a1b0e2ioie

VY aB1 npoOipKK HANMBAIOTH MO | MJI PO3UMHY ajJbAETily 1 H0AAI0Th Y KOXKHY 3
HUX 10 | MJI aMOHIaYHOTO PO3YMHY apreHTyM OKcuay. B ogHy mpoOipky 10Aar0Th
me 2—3 Kpamii po3BeJEeHOro po3uuHy jayry. CTpycuBIIM MpoOipKH, CTABIATH iX Y
IITATUB.

VY gakiit mpoOipIil 3MIHM HACTarOTh mBUAIIE? SIKIIO cpibi0 HE BUAUISIETHCS, TO
HarpiBalOTh BMICT MPOOIPOK JAEKIIbKa XBWJIUH Ha BoAsHIN O6ani 1o 50-60 °C.

Hocain 3. Bzaemooia auemony 3 nampiit cynovhimom

VY npobipky HanuBarTh | MJI po3uMHY HATpiid Cynb]iTy 1 A0JaI0Th 1 Kparmio
po3unHy QeHondTaneiny. AKmo 3’ sBUIIOCS poxkeBe 3a0apBIeHHS, TO HOTO YCYBaKOTh,
00epeXHO 1oAY KpaIullo po3BEEHOT KHUCIOTH. B npyry mpoOipKy HalMBaroTh
1 kpamro Boau 1 kparutro genondraneiny. [lorim B 06uaB1 mpoOipKu BHOCATH 10 1—
2 Kparuti arieToHy.

Hocain 4. Ymeopenns iiooogpopmy 3 anvoezioie ma kemonie

B okpemi mpoOipku HamuBaroTh 10 1-2 MiI pi3HUX KapOOHUIBHUX CIIOJIYK
(eTaHanb, MeTaHallb, alleTOH) 1 JOMAIOTh 1 MJI pO3uMHY WOy B Kamid womumi. Jlo
YTBOPEHOT cyMilli KparisiMu 1oaarTh 10 %-i po3duH JIyry A0 3HHMKHEHHSI Oyporo
3a0apBIICHHS.

Humanna ona camoniocomogku
00 KOHMPOJIbHO20 ONUNYBAHHI:
1. HazBat 3a MDKHapOJHOIO Ta palliOHATHHOIO HOMEHKJIATypaMH Taki
KapOOHIIbHI CTIOTYKH:

CI:HS /O (|:H3 //O A //O
4 H,C-CH-CH;C_ ; HLC-C-CH7C_ 5 AHC-CH=C_
H CH, H CH, H
CH
. | 3‘//O //O ) (|:|_|3 //O
HH,L-C-C[ YHC-CHyCH-C[ ;  &)H,C-CHyC—C ;
CH, H CH, H CH, H
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CH, o °)H3C—CH2—C|3H—C/: :
d)H,C-CH-C—C_ ; CHyCH ™ &)H c-C—CH-CH5CH;
cH, H CH, 0
0 \ 0 CH,
¢)H,C~C~CH-CH; CH;; €)H,C—=CH=C~CH;CH, 4 H,C—CH-C—CHy;
CH, CH, 0
? T 1
OH,C~C~CH-CHyCH,;  €)H,C—C—C—CH;; 8)H,C~CH-C—CH-CH;
CH, O CH, CH, CH,

2. Hamectu yci BimoMi Bam MeToiM CHHTE3Y OIITOBOTO ajbJCTiay.

3. Hanucatu cxemu peakifii yTBOPEHHS akpoJieiHy:

a) 3 TIIeposy; 0) 3 MPoIiIeHY.

4. Hancatu cxeMu peakuii ycix BizoMux Bam croco6iB ojiepkaHHs alleTOHY.

5. HaBecTu cxemu 3cyBY €IEKTPOHHOI T'YCTUHU B KapOOHUIbHIN Tpymi:

a) I arleTalbJAETiaY 1 alleTOHY;

0) 11 MypaIIuHOTO 1 OI[TOBOTO aJIbJIET1IiB.

[TopiBHATH 1X XIMIYHY aKTHBHICTb.

6. Sxumu BIIACTMBOCTSAMU aJbJACTIIM BIIPIZHAIOTHCA BiJ KeToHIB? HaBecTn
PUKJIAIN BIAMMOBITHUX PEAKITIH.

/. HaBecTu cxemu peakiiiii eTaHaJII0 3 TAKUMU peareHTamu:

a) IiaHiHa KUCJI0Ta; 0) €TUJIOBUM CIIUPT; B) T1APOKCUIAMIH;

r) PCls; 1) Bogens y npucyTtHoCTi Katamizatopis (Ni, Pt) mpu HarpiBaHHi.

8. Hamecrtu cxemu peakiiiii OyTaHa IO 3 TAKUMH pearcHTaMu:

a) HaTpiK rimpocynbdir; 0) aMOHIaK.

9. HagecTtu cxemMu peakiliii alleToHy 3 TAKUMHU pearcHTaMHU:

a) 1iaHigHa KucioTa; 6) 6pom (oaepkaHHS MOHOOPOMAIIETOHY);

B) T1IpOKCWIaMiH; T') GEeHUITIApa31H.

10. HaBecTtu cxemu peakiliii OyTtaH-2-0HY 3 TAKUMH pEarceHTaMu:

a) mianigHa kucnora; 6) PCls; B) peninrinpasun.

11. HanmcaTtu piBHSTHHS PEaKIlii:

a) B3a€MOJII1 TPOIMAHAN0 3 ETHJIMarHiiOpoMiZoM Ta HACTYITHOTO TigpoJi3y
0JIeP>KaHOT0 MPOIYKTY;

0) B3aemMoii JICTUIKETOHY 3 ETHJIMArHIHOpOMiZIOM Ta HACTYITHOTO TiTpOJi3y
0JIeP>KaHOTO MPOIYKTY;

B) B3a€MO/Iii TEHTAHAIIO 3 OPOMOM y MPUCYTHOCTI JIYTY;

I') IEPETBOPEHHS alleTOHY B 010 opM;

T) B3aEMOJIii METHIITTPOIILTKETOHY 3 T1IPOKCHIIAMIHOM;

1) OKUCHEHHS (OpMalbJerily aMOHIaYHUM PO3YUHOM apreHTyM OKCHIY
(peakuis “cpiOHOro a3epkana’);

€) OKUCHEHHS JIMMETHJIONTOBOTO aJbJCTiIy 3a JOIMOMOIOK aMOHIAYHOTO
PO3YHHY apTeHTYM OKCHUY;
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JlabopaTopHa po6ora Ne 7
TEMA: KAPBOHOBI KHCJ/IOTH

Xi0 guKkonaunna pooomu:
Hocain 1. Ymeopennsa conei kapoonosux kuciom
B oany npoOipky momimiaroTh MarHid, y ApYyry — LMHK, B TPETIO — HaTpIii
kapOoHat. [loTiM y KOXHY mpoOipKy HaJIMBAIOTh PO3YMH OLTOBOI KUCIOTH. SIKIIO
peakiiss 3 LMHKOM HPOXOJIUTh IMOBUIbHO, TO MNPOOIPKY 3 PEAKLUIMHOI CYMIIIIIIO
NiAIrpiBatoTh. Jlo OTBOPY KOKHOI MPOOIPKH MiTHOCATH 3aMajleHUH CIPHUK.

Hocain 2. Bionowenna kapoonosux kucaom 00 0ii OKUCHUKIG

B onny mpoOipky HanuBaOTh 2 MJI PO3UYMHY MYpPAIIMHOI KUCIOTH, Y JPYTy —
CTUIBKM 3K OLTOBOI KHMCIIOTH, B TPETIO — CTUIbKM  UIaBJIEBOI KHUCIOTH. Y BCl
npoOipku noxaroTh o 1 ma 10 %-ro po3uuny cynb@aTHOi KUCIOTH Ta MO 1 M
1 %-ro po3uuny kainiii nepmanraHaty. KoxxHy mpoOipky 00epexHO HarpiBaroTh,
3aKpUBIIM 1X KOPKOM 13 Ta30BIABIAHOI0 TPYOKOIO, KIHEIb SKOI 3aHYpPIOIOTH Y
npoOipKy 3 BaMHSHOIO BOJOIO.

Hocain 3. Po3xknao wiaeneeoi kucaiomu npu Hazpieanui

VY cyxy nmpoOipky HacUNarTh 2 T MABJIEBOI KMUCJIOTH 1 3aKPUBAIOTh 1i KOPKOM 3
ra3oBiIBIAHOIO TPYOKOO, KiHEIb SKOi 3aHYpeHHH y MpoOipKy 3 BAIHSIHOKO BOJIOIO.
[TpoGipKy 31 11aBJIEBOIO KMCJIOTOK HArpiBalOTh.

Hocain 4. Bzaemooia oumoeoi kucaomu 3 i30amiiogum CRUPmMOM

Y mpoOipky HamuBarOTh 2 MJI 130aMUIOBOTO CHUPTY, | MJI JIBOJSHOI OITOBOT
KHCIIOTH Ta JEKUIbKAa Kpameilb KOHIIEHTPOBaHOi CylbdaTHOi KuciaoTu. [IpoGipky
HarpiBaroTh. [loTIM peakIliiHy CyMilll BHJIMBAIOTh y MPOOIpKy 3 BOJOK (piBHUU
00’eM). YUekaroTh, TOKK CyMIII BiJICTOIThCS.

IHumanna dna camonio2omogku
00 KOHMPOJIbHO20 ONUNYEAHHSA:
1. TToka3zatu po3MOIiN €IEKTPOHHOT TYCTUHH B MOJIEKYJIi: @) OLITOBO1 KHCIIOTH;
0) MaJTOHOBO1 KMCIIOTH. 300pa3utu Oy0BY KapOOKCHIAT-aHIOHY.
2. [lokazaTu po3MOMAIN E€JIEKTPOHHOI TYCTMHM B MOJEKyJlIaX OITOBOi Ta
6enH30itHO1 KucHoT. [IopiBHIATH iX BIACTUBOCTI.
3. HazBaTu HaBeneH1 CrOyKH BCiMa MOKITMBHMH CTIOCOOaMMU:
8) HOOC-CH; COOH;  4) HOOC-C=C—COOH;
_HooC  COOH H_ COOH
a) C=C ;

AN

/ N
H H HOOC H
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/7 N\ 7y _
HC—C_ C—CHy WH-C CHy
0 O-CH-CH,
0 e
o / 7
8) H,C-CH-C_ . °)H,C-CH-CH-C_ :
CH, OCH; CH, CH, OCH,
20 -0
@) H,C-CH-C § HC-CHyCH-CT
CH, NH, CH, NH,
. P //O _ //O
) H,C-CH-C_ %) H,C=CH-C_ ;
CH3 Br Br
.0 , 0
(‘)H3C—C|IH—C\ : é) H3C—(|3H—(|3H—C\ ;
Br Br Cl CH, CI
&)H,C—CH;CH;yCN; &) H,C=CH-CN;
. //O
H-C_ CH,
i) CH:CN; NH-CH-CH,,

4. 3anucaTy pIBHSHHS peakilii OJep>KaHHS MYpPAIIMHOiI KUCIOTH 3 KapOOoH
JIOKCHTY.

5. HaBectu cxemm peakiiiii ofep>kaHHSI OI[TOBOT KUCIIOTH:

a) 3 BIIMOBITHOTO anbjaeriny; 0) 3 HITpUIy.

6. HanmcaTu piBHSHHS peakiiii ojepKaHHs 3 SOJTyIHOT KUCTIOTH:

a) MaJIeiHOBO1T KUCIIOTH; 0) (HyMapoBOi KHUCIIOTH.

7. Slxa pi3HuIg B OyJI0B1 Ta XIMIYHUX BIACTUBOCTIX MaJICTHOBOI Ta (yMapoBoi
KHUCJIOT?

8. 3anpornoHyBaTH CXEMHU CUHTE3Y:

a) OIITOBOT KUCJIOTHU 3 €TUJIEHY; 0) OypIITHHOBOI KMCIIOTH 3 €TUJICHY;

B) ()TaneBOI KUCIOTH 3 O-KCUJICHY.

9. HanmcaTtu piBHSHHS peakiliid OITOBOT KUCIOTH 3 TAKUMHU PEareHTaMu:

a) HaTpiH TiAporeHkapOoHaT; 0) €TaHOMI.

10. HanmcaTu piBHSIHHS peakxiliid MPOIOHOBOT KUCIOTH 3 TAKUMH PEareHTaMH:

a) marHiii; 6) erano:n; B) docdop (V) Xmopum; T) XIOPUCTHI TIOHL.

11. HanmcaTu piBHSHHS peaxilii MaciasiHO1 KUCIIOTH 3 TAKUMHU PEareHTaMU:

a) MarHii; 0) KanbIlii TIIPOKCUI; B) aMOHIaK?

12. HammcaTu piBHSHHS peakxiliid MaBiIeBO1 KUCIOTH 3 TAKUMHU PEareHTAMU:

a) HaTpii riapokcuI; 0) HaTpii kKapOoHAT; B) KaJliii IEpMaHTaHaT.

13. HanmcaTu piBHSHHS peakxiliid, o MPOTIKAIOTh MPU HaTrpiBaHHI:

a) 1aBJIEeBO1 KUCIOTH; 0) MalOHOBOT KUCIIOTH; B) OYPIITUHOBOT KUCIIOTH.
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14. HanucaTu piBHSIHHS peaKLii:

a) B3a€MOJI11 HATPIH aleTaTy 3 XJOPAHTIAPHUIOM OLTOBOI KHCIIOTH;

0) TepMIYHOTO PO3KJIaay HATpii alerary.

15. HaBecTu ABa METOM OJICp>KaHHS XJIOPAHTIAPUAY MACISIHOT KUCIOTH.

16. Hanucat piBHSAHHA peakuli oOAep>KaHHA XJOpaHTiApUay OeH30MHOi
KHCIIOTH.

17. Hanucatu piBHSHHS peakiiii XJIOpaHTIAPUy MPOMIOHOBOI KHUCIOTH 3
TaKUMU peareHTaMu:

a) MeTaHoJ; 0) HAaTpiil mponaHoar.

18. Hanncatu piBHSAHHS peakiii YTBOPEHHS OypIUTHHOBOTO aHTLAPUIY 3
OypIITHHOBOI KUCIIOTH.

19. HanncaTu piBHSHHS peakiiid OIITOBOr0 aHTIAPUY 3 TAKUMH peareHTaMu:

a) Boja; 0) aMoHIaK.

20. Hanucatu piBHSAHHA peakuii ecTepudikauii MNpPOMiOHOBOI  KHUCIOTH
MPOMJIOBUM CITUPTOM.

21. Hanucatu piBHAHHS  peakilii, ska BiIOyBa€TbCs TMpU  HArpiBaHHI
STHJITIPONIAHOATY 3 BOJHUM PO3YMHOM Kalliid TiIPOKCUTY.

22. HaBecTu cxeMu peakiiiii ojep KkaHHs:

a) aleTamizly 3 OlITOBOi KMCIIOTH;

0) amigy MponaHoBOi KUCJIOTH;

B) aMiJly JUMETHUJIOITOBOT KMCIIOTH 3 BIIIOBITHOTO XJIOPAHTIIPUIY;

) amigy O€H30MHOT KUCIIOTH 3 BIATIOBITHOTO XJIOPAHTIIPHUIY.

23. Harucatu piBHSHHS peakilii ojepKaHHS HITPUIY OITOBOI KHCIOTH 3
BIJIMTOB1THOTO aMify.
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JlabopaTtopHna po6ora Ne 8
TEMA: APOMATHYHI AMIHHU. /[IA30- I A30CIHIOJIYKH

Xi0 guKkonaunna pooomu:

Hocain 1. Bzaemooia anininy 3 minepaibHumu Kucjiomamu

VY nBi npoOipku HanuBarwTh Mo 1-2 Ma aHutiHy. B nepiry npo0ipky 101ai0Th
kparsiMa - 10 %-i1 po3unH  xjmopujHoi kucinotd, B aApyry — 10 %-ii  po3uun
CyJb(paTHOT KUCIIOTH.

o criocTepiraeThes?

Jlo po3uMHY aHUIIH TIAPOXJOPUAY KpaljisiMd JOJal0Th PO3YMH HATPiid
T1IPOKCHUTY.

Hocain 2. Bzaemoodia anininy 3 0pomnoro 600010
VY npobipKy HaMBaOTh 2—3 MJI aHUTIHY 1 KpaIulsiMu 0Jal0Tb OPOMHY BOAY.

Hocain 3. Bzaemooia anininy 3 xnopnum eannom
VY npoOipky HaIMBarOTh JEKUIbKa MUJTUTITPIB aHUIIHY 1 JOJIal0Th KUIbKa Kparneib
PO3YMHY XJIOPHOTO BarHa.

Hocain 4. Bzaemooia anininy 3 Xxpomoeorw cymiuiuiio
VY npo6ipKy HaIUBaIOTh JAEKUIbKA MUTUTITPIB aHUTIHY 1 TOAAIOTh KiJIbKa Kparelb
XpOMOBOI CyMIIIIi.

Hocain 5. liazomyeannsa anininy

Jocnin npoBoasTh mif TArow! Y koHIuHIN K001 Ha 50 MJI TOTYIOTH PO3UYUH
aHUTIH rigpoxyopuay, 3Mimyroun | mi aHitiHy T1a 10mia 10 %-ro po3uuny
XJIOpUAHOT KUCIOTH. [Ipy bOMY CilIb aHIJIIHY Ma€ MOBHICTIO PO3YMHHUTHUCSA. Po3umnH
OXOJIOJKYIOTH 10 +5 °C y KpHCTaIi3aTopi 13 CyMIIIIIIO BOAU Ta CHIry. He Buitmaroun
KOJIOM 3 KpHCTadi3aropa, B peakIidHy CyMill KpalulssMH TIpH TOCTIHHOMY
nepeMilTyBaHH1 JA0Jal0Th 13 KkpamnenbHoi Jidku 1,5-2 ma 10 %-ro po3unHy HaTpiid
HITPHTY.

[Ipo 3akiHueHHS peakilii CBITYUTh MOCUHIHHSA WOAKPOXMAJIBHOTO MAMIPIl, TIPH
HAaHECEHHI1 Ha HOTO 3a JJOTIOMOTOI0 CKJISTHOT MaTUYKX Kparuli peakIiiHo1 CyMiIi.

Onepsxkanuii po3unH 30€piraroTh JJIs HACTYHUX JOCIIAIB MIPU TEMIIepaTypi, 110
He nepeuinye +5 °C.

Hocain 6. Ooeporcanns penony 3 ¢heninoiazoniixnopudy

VY npobipky HamMBarOTh 1-2 MiI po34HMHY COJI J1a30HII0 (IOCIiT 5) 1 00epeKHO
MiAITPIBalOTh 10 TMOYATKy BUIUICHHS Oynp0Oamok rasy — asory. BumineHHs rasy
MIPOJIOBXKYETHCS 1 6€3 TOAANBIIIOT0 HArPiBaHHS.

Slka peuyoBHHA YTBOPIOETHCS B MPOOIPIIi?

Hocain 7. Ooeporrcannn azodapsenuxie
VY nBi mpo6ipku HamBatoTh o 2—3 mut 10 %-Tro po3unHy HaTpiil Tigpokcuny. B
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nepury npoOipky npogawts 0,21 denony Ta 1-2 ma  deHUITIa30HIUXIOPUTY
(mocnmiz 6). B gpyry nmpobGipky gomaroth 0,21  B-HadTonmy Ta 1-2 M
dbeHUIA1a30HINXIIOpUIY.

IHumanna 0na camonio2omosku
00 KOHMPOJIbHO20 ONUNLYBAHHI:
1. HaBectu Bu3HaueHHs aminy. Jig npukiany 3anucatd GopMysu MEpBUHHOTO,
BTOPUHHOTO 1 TPETUHHOT'O aMiHIB Ta HA3BaTH iX.
2. 3anucaTi CTPYKTYpHI (GOPMYJIM YCIX MOKJIMBUX 130MEPHHUX aMIiHIB CKIIaIy:
a) C4H11N; 6) C3H9N.
Ha3Batu Bci Cronyku 1 BKa3aTH HAJEKHICTh iX JI0 MEPBUHHUX, BTOPUHHUX YU
TPETUHHHUX aMIHIB.
3. Ha3BaTu HaBeIeH1 CIONYKH BCIMa MOXKJIMBUMU CIIOCOOAMU:

8) H,C~CH-CH;CH,; &) CH; NH-C,Hj;
NH, NH,

B) HN-CH; CH; CH;-CH;-NH,,.

4. Hancatu piBHSHHS peakIii oJlepKaHHS:

a) METHJIAMiHY 3 aMiJly OLITOBOT KUCJIOTH;

0) TpUMETHJIaMiH T1APOXJIIOPUIY;

B) aHUIIHY 3 HITpOOEH3eHYy Ta OpoMOEH3eHY;

r) N,N-numeTunanininy 3 aHutiHy. Jlo sSIKOTO TUITY HAJIEKHUTh LIS PEAKITis?

5.V pesynbTaTi SKOi peakiiii MO)KHa OJiep)KaTu MEPBUHHI aMiHU 0€3 JTOMIIIOK
iHmux aminiB? HaBecTu mpukia.

6. YoMy aMiHU TIPOSIBISIFOTE OCHOBHI BJIACTUBOCTI? SIK 3MIHIOETHCS OCHOBHICTD
apoMatnyHuX aMiHiB? [10sICHUTH Ha KOHKPETHUX MPUKIIATAX.

7. ITopiBHITH OCHOBHICTH TAKHUX CITOJIYK:

a) aMOHiaKy, aHUTiIHY, 1300yTHUIaMiHy Ta TpUdEHUIaMiHY;

0) amoHiaKy, aHUTIHY, 6mop.-OyTUIaMIHY Ta TPUIIPOITUIAMIHY;

B) aMOHIaKy, aHUTiHY, nudeHitaMiny, N-eTunanininy, TpudeHiiaMiny.

8. Hammucatu piBHSHHS peakiliii B3a€MOJIi:

a) TMMETUIaMIHY 3 BOJIOI0. SIKy peakiriio cepelloBHINa MAarOTh BOJHI PO3YMHU
aMiHiB?

0) eTriiaminy 3 eTUIOpoMioM. Sk Ha3WBa€EThCA JaHa peaKiis?

B) METWJIAMIHY 3 XJIOPUHOIO KHUCTIOTOIO;

T') €TUJIAMIHY 3 a30TUCTOI0 KHUCIIOTOIO;

I) IUMETHIIAMIiHY 3 a30THCTOK0 KHUCIIOTOXO;

1) H-TIPOIIIJIAaMiHY 3 a30TUCTOIO KHCIIOTOIO;

¢) N-MeTnTaHiTiHy 3 a30THCTOIO KUCIIOTOIO;

€) XJIOPUCTOro (PeHII1a30HiII0 3 PEeHOIOM;

) XJOPUCTOro (eHIIAIa30HII0 3 KAl HOaAUI0M;

3) ¢eninaiazonii rigpocynbdary 3 N,N-qumeTrnaniTiHOM.

9. Hammucatn piBHAHHS peakilii HarpiBaHHS BOJHOTO PO3YMHY (EHUIAIa30HIN
riapocynbdary.
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JlabopaTopHa po6ota Ne9
TEMA: AMIHOKHCIIOTH.

Xi0 guKkonaunna pooomu:

Hocain 1. Amgpomepni énacmueocmi a-aminokuciom

Y npobipky BHOcATh 1 ™ma 0,1%-oro po3unHy XJIOPUIHOI KHCIOTH 3
THAUKATOPOM KOHTO YEpBOHUH (BIAMIYAIOTH KOJIp po3unHy). JlonawoTts 5 mu 1%-oro
pO3uMHY anaHiHy. Yu 3MiHIO0€ThCS KoJip? Yomy?

B inmy mnpoOipky BHoOcaTh 1 mu 0,1%-oro po3umHy HaTpiil TiIAPOKCHUIY 3
dbenondraneinom (BimMivyaroTh Kojip po3uunHy). Homatore 5 ma 1%-oro po3uuny
anaHiny. Yu 3miHto€eThCs KoJip? Yomy?

Hocain 2. Bzaemooia aminokucnom 3 ¢pepym (I11) xnopuoom
o 1 ma 5%-ro po3unHy MIIMUHY 10Aa0Th kpamio 5%-ro po3uuny dpepym (I11)
XJIOpUy. SIKoro Koiapopy HaOyB po3uuH?

Hocain 3. Bzaemooia aminokucnom 3 kynpym (I1) okcuoom

Y npoOipKy HaauBarOTh 2 MJI PO3YMHY TJIIMHY Ta aoAarTh Onu3pko 0,1 T
kynpyM (II) okcuny. Cymimn Kun'sTaTh JeKiibka XBWIMH. BiamiuatoTe 3a0apBiaeHHS
PO3UHHY.

Hocain 4. lezaminyeanna aminokuciom

VY mpobipky BHOCATH 1 Ma 1%-oro po3uuny riinuHy, 1 Ma 5%-oro po3uuny
HITpUTY Hatpito, 0,5 M KOHIEHTPOBAHOI OITOBOi KHCJIOTH Ta OOEPEXKHO
nepeminyoTh cymint. CriocTepiratoTh BUIALIEHHS OyIp0aIiok rasy.

Hocain 5. Bzaemooia aminokuciom 3 HiH2ZIOPUHOM

VY mpoOipKy BHOCSTH 2 MJI pO3UYMHY aMiHOKHCIIOTH, TOAa0Th 5 Kpanenb 0,5%-ro
CIIUPTOBOTO PO3YMHY HIHTIIPUHY, KHUII SATATH MPOTAToM 1-2 XBrimH. BigmivaroTh
3a0apBIICHHS PO3UUHY.

Harpity peakmiiiHy cymim 3aquiiaioTh CTOSITH JSSKHM Yac MPU KIMHATHIN
Temreparypi. BigMigatoTh 41 3MIHIOETHCS KOTip?

Humanna ona camoniocomogku
00 KOHMPOJIbHO20 ONUNLYBAHHI:

1. SIxi opraHiuHi CHOTYKHM Ha3WBAIOTHCS aMiHOKucimoTamu? Jlaiite ix
Kiacu(dikaIifo, TOSCHITh OCHOBHI TPHHIMIHN, IO TMOKIAJeHI B OCHOBY iX
HOMEHKJIATypH.

2. CkiafiTh CXeMH peakIilid 1 Ha3BiTh aMiHOKHCIIOTH, SKi YTBOPIOIOTHCS
mpu Aii aMiaky Ha Taki KHCIOTH: O-XJIOPIPOIMIOHOBY, 0-OpOM-f-MeTHIIBAIEPIaHOBY,
MOHOOPOMSIHTApHY, 0-XJIOPTIYTapOBY.

3. 3a 10MOMOroI0 SIKMX peakiliii 3 €eTaHOJy MOXHA OJIeP>KaTH TIIIUH?
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4. [lokaxiTh, BHUKOPHCTOBYIOUM CTPYKTYpHI (opmMysn, 0OCOOIHUBOCTI
OyZ0BM Ta XIMIYHI BJIACTUBOCTI AMIHOKHUCIJIOT. SIKUM YMHOM MPUPOJHI aMIHOKHCIOTH
CTBOPIOIOTH IPUPOAHI TOJIMEPH1 CIIOJIYKH — OUIKHU?

S. Hanumiite npoekuiiiai ¢popMyian HE3aMIHHUX aMIHOKUCIIOT.

6. Hanumite npoekiiiiHi  ¢GopMyiaud amMiHOKUCIOT, $KI MaioTh JBa
ACUMETPUYHUX LIEHTPH.

7. Hanumite ¢dopMynan apoMaTUYHMX aMIHOKUCIOT, $IKI BXOASATH 10
CKJIaJly OUIKIB.

8. Hanucatu piBHSIHHS peakiiiii:

a) TIIIUHY 3 HATPIX T1APOKCUIIOM;

0) neluHy 3 HITPUTHOIO KUCIIOTOIO;

B) aJlaHIHY 3 XJIOPUIHOIO KUCIOTOIO;

I') acrapariHoBOi KMJIOTH 3 €TUJIOBUM CIIUPTOM.

Q. 3a 10mOMOror SIKMX XIMIYHMX peakiliii MO)KHa BIAPI3HUTH OLTOBY Ta
aMIHOOLITOBY KUCIOTU?

10. Hanumite dopmynu OimoiasipHUX 10HIB IS TaKMX aMIHOKUCIIOT: a)
[IIUHY; 0) alaHiny; B) JEUIIUHY.

11. 3a JOMOMOroI0 SIKMX XIMIYHHX PEakIliii MOXKHa BIAPI3HUTH O-, B- Ta Y-
aMIHOKHUCIOTH?

12. SIki cTpyKTypHI OCOONMBOCTI BKa3zyloTh Ha aM(OTEpHMIl XapakTep

amiHokucIoT? Slka popMa aMIHOKHUCIIOTH TIepeBaXkae:

a) 3a HU3bKUX 3HaueHb pH;

0) B 130€JIEKTPUYHIN TOYIIL;

B) 3a BUCOKHX 3HaueHHsX pH?

13. Hammumiite dopmynu OinmoiaspHUX 10HIB I TaKMX aMIHOKHCIIOT: a)
[IIUHY; 0) ajlaHiHy; B) JEUIIUHY.

14, CknagiTeh CTpYKTYpHI GOPMYIH YCIX 130MEPHUX aMIiHOKHCIOT CKJIamy
C4H9NO> 1 Ha3BiTh ix 32 HOMeHKIaTypoto I[UPAC.

15. Harmumite hopmMynu TUNenTuaiB, yTBOPEHUX 3 aKUX aMiHOKHCIIOT:
a) o-aJlaHiHy Ta TJIIUHY;
0) rmnuHy Ta QeHUIaIaHIHY;
B) JIBOX MOJICKYJI (i-aJIaHIHY;
r) JEHIUHY Ta TIIIAHY;
1) IBOX MOJIEKYJI CEpHUHY.

16. Hanumite piBHsHHS peakuiid rainuny 3: a) Ca(OH)2; 6) H2SO4; B) PCls;
r) l-mponanonom.
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